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Introduction: Perspectives on German Industry and 
Its Competitiveness 



Gunter Lay and Philip Shapira 



1.1 German Industrial Competitiveness in Context 

Many Germans look back to the 1970s as a highpoint in their nation’s industrial 
development. The hallmark “Made in Germany” then signaled not only well-made 
products, but also a highly efficient industrial system. German industry was recog- 
nized internationally as a model of high achievement; the country’s engineering, 
automotive and chemical industries were at the forefront of technology; and Ger- 
man products had an international reputation for quality and performance. At the 
time, customer demand for German products was so high that many manufacturers 
faced labor shortages as they tried to obtain workers to meet their order books. 

However, by the 1980s, the situation began to change. Step by step, German indus- 
try seemed to lose competitiveness. This was symbolized in the American automo- 
tive market when, after vastly superceding Germany’s previously dominant position 
in imported small cars, Japan’s automotive producers then went on in the 1990s to 
match and, in the view of many consumers, outperform Germany in the prestige 
luxury vehicle segment. In other industries too, German firms found that rivals 
elsewhere could increasingly match their quality and design and better their cost 
and customer responsiveness. Commentators both inside and outside Germany be- 
gan to suggest that German industry had lost competitiveness (see, for example, 
Dombusch 1993, American Chamber of Commerce in Germany 1996, or Meil 
1998). 

Although there are diverse interpretations of Germany’s industrial malaise, most 
discussions emphasize several common features. First of all, production in Ger- 
many is said to be too expensive. In particular, Germany has high industrial labor 
costs relative to its principal industrial competitors. In U.S. dollars at current ex- 
change rates, total hourly compensation for German production workers averaged 
$31.87 in 1996, compared with $20.84 in Japan, $17.70 in the United States, and 
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$5.82 in Taiwan (U.S. Department of Labor 1998). Not surprisingly, it is often 
suggested that the hourly rates paid to German workers are much too high. Some 
businesses argue that competitive production is difficult compared not only with the 
newly industrialized countries but also against developed industrial economies. 
Additionally, working times in Germany have been reduced to among the lowest 
levels in the industrial world. German businesses complain that short weekly 
working times combined with long holiday periods make it even harder to maintain 
profitable production within the country. 

Second, German enterprises are said to be too slow. For example, “time to market” 
for a product innovation is believed to be longer in Germany compared with Japan 
(see Womack, Jones and Roos 1990). The reason for this competitive disadvantage 
is usually said to be the inflexibility of firm structures in Germany, which are be- 
lieved to be less capable to coping with today’s shorter product hfe cycles. Clearly, 
if German enterprises develop their new products in the conventional way - where 
development tasks are done sequentially and thus slowly - they will enter the mar- 
ket behind competitors who adopt speedier, concurrent approaches to product de- 
velopment. 

A third argument focuses on the huge number of laws and regulations that affect 
German businesses. This “over-regulation” is said to suppress innovation and en- 
trepreneurship. While businesses and individuals are felt to be less restricted 
abroad, in Germany creativity is trapped within a tight net of rules. It is argued that 
a morass of barriers frustrates entrepreneurs with good ideas. Innovative concepts 
are given up or transferred to foreign countries where the business climate is more 
favorable. Promising innovations developed by German research institutes have 
only limited chances to be commercialized by German firms. This lack of innova- 
tive products is an important reason for falling behind. 

A fourth argument states that German enterprises are too technology focused, 
leading them to overlook customer preferences. By training, culture, and tradition, 
German managers have a strong engineering orientation. In problem solving and in 
design, German engineers tend to pursue the most sophisticated and advanced con- 
cepts. In the development of products, it is suggested that these characteristics pro- 
mote “techno-centric” solutions instead of the pragmatic, easy-to-use, and less 
costly products preferred by the mass of customers. In contrast, it is felt that foreign 
competitors apply technology as a means rather than an end, thus giving customers 
what they want. 

A fifth factor commonly mentioned as contributing to declining German industrial 
competitiveness is the power of German trade unions and the influence they have 
over enterprises through legal rights to codetermination. It is said that codetermina- 
tion makes it difficult German enterprises to react speedily and flexibly to changing 
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markets due to the time required to reach agreements between management and 
labor representatives. Moreover, the compromises so reached often faU short of 
what the market requires. 

Last but not least, the extensive promotion of environmental protection in Germany 
is said to be counterproductive to economic competitiveness. German public opin- 
ion is greatly concerned about environmental degradation, recycling and the con- 
servation of nature, and businesses have to respect these attitudes and the 
environmental regulations and requirements that result. But, says industry, these 
pressures to address environmental concerns add further to the expense and delays 
associated with production in Germany. 

The story of declining German competitiveness is bolstered by Germany's high 
unemployment. By the late 1990s, joblessness in Germany had exceeded 4 million, 
with an unemployment rate of more than 11 percent. Although German unemploy- 
ment levels are comparable to those of France and Italy, the German unemployment 
rate is considerably higher than in the United States, Japan (despite its long-running 
recession), and other European economies such as Britain and the Netherlands. 
Moreover, the overall growth rate of the German economy has been weak for most 
of the 1990s, with lagging domestic demand for goods. Despite low interest rates, 
German firms have been reluctant to invest heavily at home. Much of East Ger- 
many - or what was the former German Democratic Republic - remains particu- 
larly economically depressed, giving lie to the hope that unification would quickly 
result in expanded markets and widespread prosperity. Such problems are symbol- 
ized in the falling value of the German Deutschmark (DM), which has lost sig- 
nificant value over the last decade compared to other currencies. A few years ago, 
the exchange rate was 1.50 DM to the US doUar. Nowadays, Germans have to pay 
1 .80 DM. The British pound and the Italian lira have also gained a stronger position 
compared to the DM. The weakness of the Deutschmark has fuelled German fears 
about entering the European monetary union. 

Yet, despite the gloomy perspective of many current interpretations of what is hap- 
pening to German competitiveness, other facts and trends present a somewhat dif- 
ferent picture. For example, German productivity continues to be very high, so that 
even after high hourly wages, final wage costs per unit of output remain interna- 
tionally competitive (aided, in part, by the lowered international value of the 
Deutschmark). Similarly, exports of German industrial goods have risen to new 
records. Exports per capita in Germany are more than twice as high as for the 
United States. Compared to the Japan, Germany goods exports are more than one 
third higher per capita. Undeniably, German goods still can compete on the world 
market. 
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It is also evident that major German companies are restructuring and restoring 
profitability. In recent years, strong profits have been registered at leading German 
firms, such as Bayer, Hoechst, BASF, Daimler-Benz and Volkswagen (see, for ex- 
ample, Der Spiegel, 1998, pp. 99). Moreover, a new profit-oriented management 
attitude is emerging in major German enterprises that focuses much more on share- 
holder value - an Anglo-American concept once thought to be foreign in German, 
but which is now increasingly accepted. Stock markets have reacted positively to 
this new attitude and to strong enterprise profitability, driving German stock market 
indices to new heights. 

Finally, while unemployment is high in Germany and there have been jarring out- 
breaks of violence (particularly against immigrant workers) by disenchanted youth, 
the economic and social system continues to function at a high level. Although eq- 
uity has yet to be achieved between the eastern and western parts of reunified Ger- 
many, prosperity is still evident across much of the country. Most German 
households have incomes and consumer goods to sustain comfortable living stan- 
dards, while educational and health systems are maintained. The social security 
system provides relatively good benefits for the most severely affected people. 

The point about these conflicting accounts is that it may be misleading to rely too 
much on a few examples, stories, or anecdotes about German industrial competi- 
tiveness. Nonetheless, it is apparent that the challenges of globalization to Ger- 
many’s core manufacturing competencies have been felt forcefully by German 
industrialists. Industrial restructuring has occurred, sometimes on a massive scale - 
and at times with unfortunate consequences for German workers who have lost 
their jobs. Many German firms have expanded production overseas, in important 
markets such as the United States, as well as in lower-wage countries. New inter- 
national strategic alliances have been formed. At the same time, existing manufac- 
turing operations in Germany have been reorganized using new technologies and 
production concepts to improve productivity, quality, and flexibility - although, as 
contributors to this book will discuss, not all German firms have fully adopted the 
possible range of new production concepts. 

An underlying rationale of this book is that the pace and direction of production 
change within German industry in response to globalization has not, to date, been 
widely recognized, let alone well documented. Companies have employed a variety 
of business and production strategies to address the kinds of concerns about Ger- 
man competitiveness highlighted earlier. Throughout industry, major efforts have 
been pursued to maintain unit wage costs at competitive levels, speed up develop- 
ment cycles, strengthen innovation, and improve customer relationships. These ef- 
forts have proceeded in ways that have mostly respected, rather than run 
roughshod, over existing structures of employee involvement and environmental 
protection. Of course, the pace of change is not uniform: there are clearly leaders 
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and laggards in the re-orientation of German industry to new competitive condi- 
tions. Moreover, these efforts have not necessarily resulted in all factories and jobs 
being retained. But - as we will see in later chapters of this book - there is evidence 
that those firms that have tried to sustain competitiveness through improving the 
performance and innovativeness of their German-based operations have generally 
fared better than firms whose principal strategies have mainly involved cutting 
costs or relocating production to other countries. 

This book is an examination of the take-up and implementation of innovation 
within production systems by German manufacturers in recent years in response to 
growing competitive pressures. The book focuses on Germany’s investment goods 
sector - which includes the engineering, machinery, electrical, automotive, and 
electronic firms at the core of the country’s manufacturing base. The contributing 
authors to the book analyze the specific (and diverse) ways through which firms in 
this sector are modifying, if not restructuring, the ways in which they manufacture, 
through interrelated technological, organizational, workforce, and, in some cases, 
locational changes. The effects on such factors as productivity, innovation, and 
employment are examined too, along with implications for business planning and 
policy. The analysis draws on data reported by the more than 1,300 manufacturing 
establishments in the investment goods sector who participated in a wide-ranging 
1995 survey of innovation in manufacturing and production undertaken by the 
Fraunhofer Institute for Innovation and Systems Research (ISI). 

The ISI survey provides a unique base of information about the diffusion of new 
manufacturing technologies and new organizational concepts in the German in- 
vestment goods sector (see following section for a discussion of the composition of 
this sector). Also examined are the relationships between technological and organ- 
izational innovation, corporate production strategy, and business and employment 
outcomes. (Methodological details about the survey are contained in the appendix 
to this book.) 

The special survey approach used in this book is critical in grasping the complexity, 
variety, and differential outcomes of change within German industry. The macro- 
economic data published by national statistics offices tend to report averages, 
meaning that underlying variations are often masked. Moreover, if only macro eco- 
nomic data is used, it is impossible to detect causalities between structures and ef- 
fects. Similarly, individual case studies of corporate response are helpful in 
providing vivid insights into particular situations, but it is too much to expect a 
valid analysis of a whole sector through cases alone. However, supported by these 
other methods, ISFs sector survey allows the possibility to link structural changes 
within manufacturers to their economic impacts on firms and workers. This allows 
the authors to examine how German industry is responding to global competition 
using new production approaches and under what conditions those strategies are 
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likely to be more or less successful. This is not an entirely new question - see for 
example the studies of U.S. competitiveness by Dertouzos, Lester, and Solow 
(1989) or of Hong Kong by Berger and Lester (1997). However, the ISI study does 
represent one of the first opportunities to ask such questions in the German context. 

The next section discusses the German investment goods sector and its key charac- 
teristics. This is followed by an overview of the book. 



1.2 The German Investment Goods Sector 

“Investment goods” are typically products that are durable, complex, and which, in 
their final form, often are significant purchases that are then employed by end users 
to further their economic aims. Investment goods include machine tools, engineer- 
ing and electrical products, automobiles, aircraft, and computers (see the appendix 
for a detailed definition of the sector). A common feature of the sector is that met- 
alworking is often necessary. High levels of design and the production and integra- 
tion of complex parts are also frequent. Thus, machinery, work structures, and 
employee qualifications are similar across the sector, especially when compared 
with other industries such as chemicals, basic steel production, or food processing. 
The similarities found within the investment goods sector make it feasible to study 
through common survey procedures. 

The investment goods sector is the foundation of German manufacturing industry. 
Investment goods producing firms employ more than one half of the people work- 
ing in German manufacturing and about 15 percent of all workers across all sectors 
of the German economy (figure 1-1). 

The significance of the investment goods sector is illustrated by its large role in 
German exports. In 1996, 56.8 percent of German exports (by volume) consisted of 
investment goods. This percentage far exceeded the share of the other sectors. The 
share of German exports contributed by other sectors was 13.1 percent for the 
chemical industry, 4.3 percent for food producers, and 2.4 percent for the plastics 
sector. 

During the 1980s, the German investment goods sector performed strongly, reach- 
ing a peak in 1991. Between 1980 and 1991, the German investment goods sector 
increased its gross value added (at constant prices) continuously from DM 250 bil- 
lion to DM 350 billion (figure 1-2). Over the same period, the number of employ- 
ees grew from 3.5 million to 3.9 million (figure 1-3). Value added rose about 3.5 
times faster than employment, indicating substantial improvements in productivity. 
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Figure 1-1 Employment in Germany, by economic sectors, 1996 
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Figure 1-2 Gross value added in the German investment goods sector, 

1980-1996 
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Figure 1-3 Employment change in the German investment goods sector, 

1980-1996 
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However, in the early nineties there was a sharp decrease in the sector’s gross value 
added. Between 1991 and 1993, German investment goods companies had to re- 
duce their production by nearly 15 percent. Due to this reduction, they discharged 
more than 10 percent of their employees. The employment in this sector of German 
industry was cut back to the level of the beginning eighties. 

Since 1993, the development of the gross value added and of the employment m the 
German investment goods sector has diverged. While gross value added is increas- 
ing again, employment has continued to fall. In 1996, gross value added reached 
DM 325 biUion; employment, however, has fallen beyond a level of 3.1 milhon. 

This jobless growth could be the result of a new kind of production paradigm in 
German enterprises. Thus the ISI manufacturing innovation survey had its focus in 
asking for the diffusion of new manufacturing technologies and new organizational 
concepts, for qualifications and deployment of personnel, for trends in working 
time and remuneration concepts and for economic indicators. Additionally the sur- 
vey sought information about the establishment (number of employees, turnover), 
its industry group, the kind of products and whether the products are manufactured 
to customers’ requests and specifications or to a pre-defined production program. 
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1.3 Overview of Innovation in Production 

As the previous section showed, the investment goods sector is critical to the Ger- 
man economy. But how have companies in this sector adjusted their production 
strategies in response to new competitive pressures? This is a core theme of this 
book, as it considers how companies are changing their manufacturing processes 
through the adoption of new production concepts. These concepts include the intro- 
duction of new organization principles, the development of quality management 
and redesign of supply chains and customer links. Although new “hard” technolo- 
gies, such as computer-aided machines or computer networks, are often involved, a 
characteristic of the current generation of new production concepts is their organ- 
izational emphasis. The chapters in the book define more specifically the constitu- 
ent elements of new production concepts and examine their diffusion. Particular 
chapters also consider the impacts of new production concepts on productivity, in- 
novation, and employment, and analyze implications for business strategy and in- 
dustrial policy. All chapters draw on the empirical base provided by ISFs survey of 
the German investment goods sector. 

The tension between the increasing turbulence of market and production conditions 
and traditional business structures provides the underlying theme of the chapter on 
the diffusion of new production concepts in Germany by Kinkel and Wengel. The 
authors argue that there is now a consensus on the principles that should guide 
firms as they adapt their structure and organization to match a fast changing busi- 
ness environmental. New production concepts are the means through which these 
principles are put into action. Kinkel and Wengel then go on to discuss the diffu- 
sion of a series of specific new production concepts in the German investment 
goods industry. They focus on the take-up of nev/ methods of work organization 
and management, the improvement of quality, and the reshaping of supplier and 
customer relationships. Kinkel and Wengel observe that large companies are 
quicker at introducing new production concepts than smaller ones, but also note 
differences in adoption by industrial branch and type of production. The authors 
consider the adoption of new production concepts in terms of their appropriateness 
- an important qualification since not aU methods are appropriate to all companies 
in the sector. Nonetheless, the conclusion is that relatively few companies have 
comprehensively adopted new production methods. Kinkel and Wengel argue that 
concern about cost-reduction in Germany has overshadowed the potential role that 
performance-enhancing modernization and improvement strategies. 

The preoccupation with cost-reduction in German industry is not surprising given 
Germany’s high labor costs. Social expenses charged to employers and employees 
represent a significant part of hourly compensation costs in Germany. There is on- 
going debate in Germany about curtailing these social charges, reducing the bene- 
fits they provide, and improving the efficiency of the public services they support. 
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Meanwhile, in an effort to cut costs, many German firms have reduced employment 
at home and shifted elements of production to less costly locations. Yet, from a 
German perspective, such strategies have limitations. Efforts to change the structure 
of labor costs and the provision of social services face many political obstacles and 
progress is slow, while the loss of jobs within Germany is clearly an unpalatable 
solution. 

Thus, the essential challenge facing Germany is one of maintaining international 
market competitiveness yet at the same time securing (if not creating) domestic 
employment while sustaining (rather than reducing) the high economic and social 
living standards that the population desires. From an industrial perspective, three 
interrelated production approaches are fundamental to meeting this challenge. First, 
to offset high production costs at home, German firms need to increase productiv- 
ity. Second, German firms must also upgrade the value they deliver to customers by 
improving quality and timeliness. Third, German firms have to introduce innovative 
products that can expand their market position. A core argument in the opening 
chapters of this book is that all three approaches are aided by the use of new pro- 
duction concepts. In chapter 3, Lay, Kinkel, and Dreher focus on the first two ap- 
proaches. They find that firms in the German investment goods sector that have 
adopted new production concepts such as teamwork, decentralized decision- 
making, non-buffered materials processing, or just-in-time delivery report higher 
productivity (measured by value-added per employee) than comparable non- 
adopters. Use of new production concepts is also associated with higher quality and 
reduced materials stocks. However, different types of firms vary in the results ob- 
tained from using new production concepts. For example, in the mechanical engi- 
neering sector, the benefits associated with the adoption of teamwork are greater in 
smaller firms producing more routine items than in medium-sized companies using 
specialized expertise to make customized products. The authors conclude that firms 
need to carefully select which particular new production concepts are most appro- 
priate to their specific business situation and competitive strategy. 

In the following chapter. Lay places emphasis on the third strategy - the introduc- 
tion of innovative products that can expand market position. Lay finds that in Ger- 
man investment goods firms where innovative products comprise a high proportion 
of sales, there is also a faster sales growth rate. He then goes on to examine the 
connections between product innovation and the adoption of four new production 
concepts in the German investment goods industry: simultaneous engineering, in- 
terdepartmental development teams, research and development collaboration with 
suppliers and customers, and continuous improvement. Although there are impor- 
tant variations by different types of firms and product sub-sectors. Lay identifies 
general relationships between the use of these new production concepts and corpo- 
rate performance in product development and innovation. Interestingly, firms that 
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were initially furthest behind in innovation performance demonstrated the greatest 
gains from adopting new innovation-facilitating production concepts. 

With joblessness in Germany currently running at an extremely high rate, the im- 
pact of new production concepts on employment is a thematic area of great interest 
and concern. The next three chapters consider particular issues within the employ- 
ment theme. A foremost issue is how the spread of new production concepts affects 
employment levels in industry. When companies change their production strategies 
and introduce new technologies and ways of working, there is frequently a fear that 
reduced employment requirements may result. On the other hand, it is often sug- 
gested that the use of new production concepts in industry can promote job growth. 
In chapter 5, Lay argues that the critical factor in determining the direction of asso- 
ciated employment effects is not the adoption of new production concepts per se, 
but the strategic context in which those concepts are deployed. Generally, there is 
not a significant relationship between the adoption of new production concepts and 
employment change, based on evidence from Germany’s investment goods sector. 
However, the adoption of new production concepts is associated with positive em- 
ployment growth in firms that pursue a business orientation emphasizing improved 
performance and quality as opposed to straightforward cost-reduction. In a hnk 
with the findings on innovation and market expansion noted in chapter 4, Lay ex- 
plains that a performance and quality orientation encourages new production con- 
cepts to be deployed in ways that further bolster market success - and the related 
growth in output leads to greater employment requirements. Conversely, firms that 
emphasize cost-reduction are more likely to use new production concepts to elimi- 
nate the expense of labor. Lay recommends that more attention be paid to encour- 
aging firms to use new production concepts in support of performance-focused 
business strategies. 

New production concepts can also be expected to affect the organization and struc- 
ture of employment in industry. Again, context and strategy is critical. In chapter 6, 
Wengel and Wallmeier review the systems for employee co-determination that have 
been established in modem German industry. New production concepts, particu- 
larly those that promote greater employee participation, teamwork, or decentralized 
decision-making, are implemented in the context of the existing systems of em- 
ployee co-determination. There is some apprehension in Germany, particularly 
among managers, that further increases in employee participation will negatively 
affect business competitiveness, responsiveness, and flexibility. Wengel and Wall- 
meier find to the contrary - that greater use of participatory production approaches 
in the investment goods sector is associated with improved business performance. 
In the subsequent chapter. Lay and Mies report that, where implemented, the intro- 
duction of flexible working hours can also lead to business benefits. However, the 
authors of both chapters observe that the diffusion of participatory production 
methods and flexible working hours in the investment goods sector is still patchy 
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and incomplete, suggesting that there are opportunities for greater progress on these 
fronts. 

The expansion of manufacturing activities by German companies in locations out- 
side of the country must be understood in terms of the broader globalization of pro- 
duction. Lower wage and regulatory costs in countries outside Germany have an 
influence on location decisions. In addition, there is a need to serve customers out- 
side Germany and to tap new markets, capabilities, and opportunities in other 
countries and regional trading blocs. The growth of communications and transpor- 
tation technologies has facilitated the location of production abroad. Sub-sectors 
within the German investment goods industry, particularly those that focus on high- 
volume and mass-production such as automobile assembly, have long been exten- 
sively engaged in international production. In other parts of the industry, for exam- 
ple in machine building, the more customized nature of production, requirements 
for investment in plant and equipment, and needs for skilled labor have tended to 
make firms arguably less footloose in the search for cheaper labor. However, de- 
mands on aU sections of the German investment goods industry to intemationahze 
production have increased as manufacturing costs in Germany has grown, markets 
in other parts of the world have expanded, and there has been a greater emphasis on 
management methods that encourage close relationships between investment goods 
supphers and customers. 

In chapter 8, Kinkel examines the transfer of production to locations outside Ger- 
many and explores the relationships between the relocation of production and the 
use of new production concepts. He finds that while large firms have led in the 
transfer of production to date, in coming years many more small and medium-sized 
German firms plan to relocate production abroad. Similarly, the planned rate of 
production transfers in engineering and in complex products is expected to match 
that found in the automobile industry and other mass-produced items. As might be 
expected, firms following a cost-oriented business strategy are rather more likely to 
have transferred production outside of Germany than firms that are pursuing a per- 
formance-oriented path. Kinkel relates the locational profile of firms to their pro- 
duction proficiencies. For high-volume simple items, lead times and development 
cycles are not much different when firms that have relocated production are com- 
pared with those that have not. However, for complex batch products, firms that 
have relocated production have a poorer performance on these parameters than 
firms with no relocation. Kinkel then goes on to define foxu: categories of firms 
within the investment goods sector, based on their use of new production concepts 
and whether they have relocated production outside of Germany. He finds some 
evidence for the proposition that productivity, measured by value-added per em- 
ployee, is highest among firms that have adopted new production concepts but have 
not relocated production abroad. Kinkel argues that this illustrates that Germany is 
still viable as a production location, as long as firms modernize their production 
through new technologies and organization methods. 
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The diffusion of specific production concepts is examined in the next two chapters 
of the book. One of the new technologies that German equipment suppliers are 
adopting in an effort to cut costs and improve value-added to customers is “tele- 
service”. This allows vendors to remotely monitor the operation and performance 
of equipment installed in the factories of customers and to electronically diagnose 
problems and initiate maintenance. Dreher, Lay, and Michler examine the imple- 
mentation of teleservice in chapter 9. About one quarter of German investment 
goods firms currently use teleservice, with the highest diffusion rates found among 
larger firms. The diffusion of this technology is expected to grow further in future 
years. The use of teleservice does not substitute for a firm’s own maintenance staff, 
but it does offer users greater information and supplier support to complement in- 
ternal capabilities. 

Germany has the reputation of imposing a tough environmental protection regime 
on its manufacturing industries. Although industrialists raise concerns about the 
expense of compliance, environmentalists argue that environmental conservation is 
ultimately in the self-interest of industry, by reducing waste and opening new mar- 
kets for environmental protection technologies and “greener” products. Chapter 10 
considers the debate about the benefits and costs of environmental protection in the 
context of the discussion about new production concepts in industry. In this chap- 
ter, Fleig examines the adoption and impacts of two environmental production con- 
cepts in the German investment goods industry: dry processing (machining without 
lubricants) and environmental auditing. About one-fifth of German companies in 
the investment goods industry use dry processing technologies, but this seems to be 
a technology whose diffusion rate has peaked as few additional companies see the 
need or opportunity to adopt it in the future. For environmental audits, only about 6 
percent of all investment goods companies are adopters, with the adoption rate 
higher for large firms and rather lower for smaller ones. 

Fleig’ s underlying observation is that environmental investment in the investment 
goods industry is weak, and the take-up of measures is low. For dry processing, 
technical factors limit its wider applicability. But the diffusion rate for environ- 
mental auditing is surprisingly low, given Germany’s vaunted environmental im- 
age. However, an additional 25 percent of firms plan to implement environmental 
audits in the future. Fleig finds little evidence that the adoption of either of the two 
environmental measures negatively affects profitability. Indeed, he hints that firms 
that lead in adopting environmental measures are more likely to be innovative and 
have a shghtly better quality performance than non-adopters. Yet, these relation- 
ships are not very strong in the data reported by firms. While there are certainly 
measurement problems in identifying the fiiU range of impacts from environmental 
measures, it is also plausible to suggest that most firms continue to view and im- 
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plement new production concepts and environmental protection separately. Poten- 
tial, mutually reinforcing, benefits are thus only weakly realized. 

In the next two chapters, attention is centered on East Germany. The dramatic re- 
unification of Germany in October 1990 abruptly brought together two economic 
and industrial systems that had developed, over the post-world war II decades, un- 
der radically different conditions. The state-sponsored industries of East Germany 
had to rapidly restructure to adapt to private ownership, market forces, the one-for- 
one conversion of the old East German currency to the Deutschmark, and the pre- 
cipitous collapse of demand from Russia and other former Soviet-bloc economies. 
Significant parts of the old east German industrial base could not make this transi- 
tion, leading to plant closures and traumatic job losses. At the same time, industries 
in West Germany were challenged to participate in the often costly reshaping of 
manufacturing units in the new German Lander (states), while simultaneously un- 
der great pressure to reengineer themselves to maintain competitiveness in global 
markets. It was visibly apparent that East German firms had to develop - or have 
developed for them - new business, management, and marketing strategies. In ad- 
dition, manufacturing methods needed to be upgraded to improve industrial effi- 
ciency, since East German productivity was much poorer than found in the West. 
As Lay observes, in his analysis of the adoption of new production concepts in East 
Germany (chapter 11), East German investment goods manufacturers then lagged 
substantially behind their West German counterparts in using modem methods such 
as computer-aided design, computer numerical control, computer-integrated manu- 
facturing, and product planning and control systems. It was thus hoped that invest- 
ment in new advanced technologies, aided in part by federal subsidies, raise the 
productivity of firms in the new Lander to national and international levels. 

By the mid-1990s, it was apparent that considerable technological investment had 
taken place in the surviving parts of the East German industrial base. Indeed, for 
three of the hallmark technologies examined by Lay, diffusion rates for the new and 
old Lander were comparable in 1995, while for the fourth. East German manufac- 
turers had almost caught up. Yet, for investment goods manufacturers. East German 
productivity is still about over one-half of the level of West Germany. Lay probes 
why this is so. He examines several “measurable” factors that might account for 
East German poor performance. These include weak market demand and conse- 
quent over-capacity, high non-production overheads, lower density of technology 
use, weaker use of complementary organizational methods such as teamwork or 
just-in-time production, and differences in the complexity of production. With some 
exception for the last factor, little evidence if found for these possible explanations. 
Instead, Lay suggests that “intangible” elements are more significant. In particular, 
he theorizes that while investment in modem technology has accelerated in East 
Germany over the most recent decade, management, and workforce capability to 
take advantage of these technologies has not developed commensurately. Indeed, he 
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proposes that a slower pace in adding new technological assets could result in faster 
productivity growth if complemented by the introduction of supporting organiza- 
tional changes, skills upgrading, and management training. 

Unfortunately, at least in the early 1990s, this was not a message that federal poli- 
cymakers and the industrial constituencies of the new Lander wanted (or were able) 
to listen too. There was already growing evidence, from experience in West Ger- 
many and other industrialized economies, that advanced computerized manufac- 
turing technologies were not so easy to use effectively and would not automatically 
result in significant productivity or quality improvements unless parallel improve- 
ments in training, organization, and management were made. Nonetheless, a pro- 
gram to promote computer-integrated manufacturing (CIM) was mounted in East 
Germany. Reinforced by the engineering orientation of most East German manag- 
ers, there was a strong belief that closing the “technological gap” with the West 
would raise East German productivity and competitiveness. The CIM program for 
the new Lander was a manifestation of this behef, with some DM 100 million 
(about $56 million) in federal research ministry subsidies dispensed to more than 
400 East German production equipment manufacturers in 1991 and 1992. 

In chapter 12, Wengel examines the penetration, implementation, and impacts of 
the program to promote CIM in the new Lander. Wengel calculates that about one- 
third of eligible manufacturers were assisted, although he also finds a selection bias. 
Although many small and mid-sized firms were reached, larger and more techno- 
logically-advanced East German manufacturers were more likely to be attracted to 
the program and these participating units were more frequently owned by West 
German firms or by the Treuhand privatization agency. These firms used the fed- 
eral subsidies as cost shares for new CIM hardware and software installations and 
for allowable training and other business management projects. Wengel observes 
that the CIM projects did influence management behavior and project decision- 
making. There was extensive use of outside consultants, and very few companies 
reported that they would have undertaken their projects in the same way without the 
program. For some CIM-related technologies, the adoption rate in the beginning of 
the program was lower for participating firms than for non-participants, although 
by the end of the program promoted firms had higher levels of CIM use than found 
in non-participants. Ironically, one of the “benefits” of the CIM program may have 
been to provide the time and cash for a more thoughtful strategy of introducing new 
technologies. However, by 1995, there was little difference between participating 
and non-participating firms in terms of economic performance (although CIM par- 
ticipants did have more optimistic views about the future). Certainly, the far- 
reaching economic, industrial and social changes underway in East Germany during 
the period affected firms across the board in ways that far outweighed the impacts 
of the CIM program. However, Wengel also concludes that, for most CIM projects, 
there was inadequate medium and long-term corporate planning to guide the use of 
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new technologies and to ensure these investments were both necessary and fully 
effective. 

The analyses of the East German experience are consistent with one of the major 
overall themes of the book: that upgrading manufacturing performance requires 
broader changes in management, training, and organization as well as new technol- 
ogy. In many instances, German firms, with their strong technical traditions, have 
had to rediscover by themselves the importance of “soft factors”. The contributions 
to the book also moderate and qualify several commonly repeated views about the 
German industrial situation. Wage costs are high, but if coupled with comprehen- 
sive measures to upgrade production systems, increased productivity can be 
achieved and competitiveness maintained, even when manufacturing within Ger- 
many. Concerns about working hours, worker involvement in decision-making and 
environmental regulation are evident, but it turns out that the barriers to making 
change in production are not so great as popularly assumed. Finally, it seems clear 
that the biggest gains to adopting new technological and organizational innovations 
in production accrue to those firms that make these changes within a broader strat- 
egy of performance enhancement, as opposed to simple cost-cutting. 

These are some of the principal conclusions of the book. The concluding chapter 
(chapter 13) reviews these conclusions more fully. The chapter considers the rela- 
tionships between the use of new production concepts and business strategy - a 
critical issues since many German firms still emphasize cost-reduction as their prin- 
cipal approach to maintaining competitiveness. Insights from the various contribu- 
tions to the book are also used to reinterpret some of the realities and myths of the 
current German industrial situation. This is followed by a discussion of implica- 
tions for business management, policymaking, and future studies of technological 
and organizational innovation. 
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The Diffusion of New Production Concepts in 
Germany 



Steffen ICinkel and Jurgen Wengel 



2.1 Introduction 

In the past, German industry was synonymous with high-performance products, 
high quality, success in international markets, and consistent growth. Today, the 
matter is more complex: while some German companies are very profitable and 
have improved their export market positions, other German firms have fared less 
well. The German media has reported many cases where industrial workers have 
been laid off, long-established companies have collapsed, or production has been 
transferred abroad. German enterprises can no longer count on the stable business 
conditions found in earlier periods. Instead, market and production conditions have 
today become more dynamic and increasingly unforeseeable. This “turbulent envi- 
ronment” is characterized as follows (Lay and Mies 1997): 

• Market structures are changing. Tendencies towards saturation and shifts in de- 
mand structure are apparent. At the same time, there is a trend towards global- 
ization of competition on all markets. 

• Changes in customer demand are short term and unsteady. The number of cus- 
tomer-specific products and variants is continuously increasing. 

• Customers demand high quahty, reliability, and flexibility - and, at the same 
time, seek competitive prices. 

• The rapid pace of technological changes, coupled with intense market competi- 
tion, generate a need for high innovation rates and short product life cycles. 

Germany’s traditional structures of production and organization were not created 
for this turbulent business environment. On the contrary, the systems and manage- 
ment techniques traditionally employed by German companies are oriented towards 
functioning in a basically stable and forecastable environment. However, enter- 
prises now have to adapt to the new business conditions - or else their survival is at 
risk. This has led to a great deal of interest in new production concepts that aim to 
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enhance competitiveness through a fundamental reorganization of enterprise strat- 
egy, innovation, management, and organization. 

Attention to new production concepts was first raised in Germany through the idea 
of “lean production”. In the late 1980s, MIT’s study of the international automobile 
industry highlighted weaknesses of the German system, particularly in comparison 
with that of Japan (Womack, Jones and Roos 1989). The message about the great 
importance of improving the organization of manufacturing enterprises was well 
received within German industry, but such ideas were sometimes misinterpreted as 
presenting simple remedies for deeper and more intractable problems. This was 
particularly noticeable for the stream of related concepts that were introduced in the 
1990s to guide the reorganization of business, including “business reengineering” 
(Hammer and Champy 1993), the “agile enterprise” (Goldmann et al. 1995) and the 
“fractal factory” (Wamecke 1992). The perception of these new concepts as easily 
apphed “solutions”, together with the different messages each carried as to business 
strategy, led to confusion. The terms used to characterize new production concepts 
became fashion fads without inadequate content and with an ever-shorter shelf life. 

Perhaps due at least in part to the misunderstanding generated by this array of com- 
peting ideas, discussion about new production concepts has been overshadowed by 
a purely cost-oriented debate about Germany as a location for industry. We suggest 
that an emphasis solely on cost may be a mistake. The prudent and company- 
specific implementation of the individual elements of new production concepts 
continues to offer significant opportunities to sustain industrial production and 
maintain jobs and wages within Germany. As the manufacturing innovation survey 
of the Fraunhofer Institute for Systems and Innovation Research (ISI) shows, the 
productivity of companies can be raised considerably by employing mutually con- 
sistent new production concepts (see Chapter 3). 

In this chapter, the aim is to define and explain the elements of new production 
concepts and to consider the diffusion of these concepts within the German invest- 
ment goods industry. There is an analysis of types of manufacturers by the extent to 
which they lead or lag in the use of new production concepts. This chapter thus 
provides a foundation for subsequent chapters to pursue more detailed analyses of 
the impacts associated with new production concepts. The chapter begins by out- 
lining the key principles of new production concepts. 



2.2 Principles of New Production Concepts 

What is involved in the idea of “new production concepts?” The essential point is 
that the restoration and enhancement of industrial competitiveness in today’s busi- 
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ness environment calls for strategic, managerial, organizational and technical 
changes in the way manufacturing enterprises operate. Although analysts may dif- 
fer on specific details, a basic consensus has emerged on the key principles that are 
involved (Dreher et al. 1995): 

(1) Enterprises must meet the increasingly complex requirements of the market by 
simplifying their strategic and operational planning and management systems. 
This principle of simplification involves reducing the complexity of the product 
(by concentrating on its usefulness to the customer), of production (by concen- 
trating on high performance process steps with a high value added) and of exter- 
nal interfaces (by reducing the numbers of customers and supphers). When at- 
tempting to control their internal complexity, enterprises need to rethink their hi- 
erarchical structures and decentrahze their decision-making processes. Achiev- 
ing this often requires a shift of competencies, through autonomous responsibil- 
ity and self-organization, to decentralized organizational units. 

(2) External and internal customer orientation must be explicitly included in the 
strategy of the firm: close contact with external customers is regarded as the 
most important sensor for success in relevant markets. Moreover, within the en- 
terprise, successive organizational units along the process chains should be re- 
garded as internal customers. This requires the integration of plans as well as 
functions, thus enabling modifications in a firm’s performance to be directly 
linked to external and internal market signals. 

(3) The principle of concentrating on value added implies that inefficiencies should 
be avoided by confining the firm’s activities to specific core activities. In order 
to do so, the scope of the enterprise’s performance has to be optimized. There- 
fore, growing importance is given to the quality of the contacts with associated 
partners. 

(4) In every part of the enterprise, consideration must be given to communication 
and transparency as a principle of openness in the flow and exchange of infor- 
mation. This includes intensive communication with customers in order to be 
able to identify their current requirements and also internal communication 
which aims at establishing short feedback and management loops within the de- 
centralized units. In addition to openness about current actual performance, 
transparency about future business plans is very important in enabling decen- 
tralized management. 

(5) The firm must support the ability, desire, and willingness of its personnel to 
work. Thus, people as the main resource of an enterprise is now a focal point, 
with employees regarded as primary contributors to improved performance 
rather than simply as a cost factor. 

(6) The demand for greater flexibility and rapid customer response necessitates an 
integrated view of the product and the production process. In concrete terms, 
this imphes an object-oriented formation of organizational units, instead of the 
functional orientation that has thus far been common. Planning and development 
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processes have to be shortened by introducing parallel steps so that faster and 
far-reaching innovations become possible. The social dimension involves 
bringing employees from various fields of work together in task-oriented project 
teams. 

(7) Besides improvements through far-reaching innovations, improvement in small 
steps {continuous improvement) is a main principle of new production concepts. 
Thus, it is important to involve the skills and creativity of all employees on all 
levels. In this way, the enterprise can become a learning organization through 
constant feedback between suggested improvements and their effects on proc- 
esses and procedures within the firm. 



2.3 Implementation of New Production Concepts 

The principles discussed above have generated a series of specific elements and 
measures that firms have implemented as they have adapted to competition in to- 
day’s turbulent business environment. To what extent have manufacturers in Ger- 
many’s investment goods sector actually implemented these elements? 

Drawing on the 1995 Fraunhofer manufacturing innovation survey, we assessed 
progress along fourteen specific elements of new production concepts (see appen- 
dix for further information on the survey). These elements were organized into 
three major categories: new principles of work organization and personnel man- 
agement, iimovative quality management, and reshaping of the value added chain. 
For each element, we asked survey respondents a two-part question, first about 
whether they had any experience in using an element and, second, whether they had 
comprehensively implemented that element throughout their facilities (Table 2-1). 

The results from the survey reveal a differentiated picture of the modernization of 
production structures in the investment goods industry. However, the diffusion of 
individual elements of the new production concepts is not as high as might be ex- 
pected considering the intensive public debate on this topic over the last decade. 
This is particularly evident when the data on comprehensive use is considered, 
where only one element (ISO 9000) has diffused significantly - and then to only 
one third of establishments. Taken as a whole, Germany’s investment goods firms 
still have a considerable way to go making necessary organizational changes to 
fully implement new production concepts. 
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Table 2-1 Diffusion of new production concepts in the German investment 
goods sector, 1995 



New production concepts 


Deployment level 






Any 


Compre- 


Major categories 


Specific elements 


experience 


hensive use 






Percent 


Percent 


(1) New 


Task integration 


43 


9 


organizational 


Development teams 


42 


6 


principles 


Decentrahzation 


24 


8 




Team work 


32 


6 


(2) Innovative 


OP 


44 


18 


quality 


Quality circle 


40 


13 


management 


Certificates (ISO 9000) 


39 


32 




No control of incoming goods 


19 


6 




Environmental audit 


6 


1 


(3) Redesign of the 


Manufacturing segmentation 




11 


value added 


JIT-supply to customer 


29 


6 


chain 


JIT-supply 


26 


5 




Suppher concentration 


26 


4 




Kanban systems 


19 


5 



In detail, the following picture emerges for the three categories of new production 
concepts examined in the survey: 

(1) New Principles of Work Organization and Personnel Management 



• Task integration includes reintegrating and entrusting those activities to an em- 
ployee that have become split up by an excessive division of work, for instance, 
the combination of production and testing tasks. This element of work organiza- 
tion is the most widely dispersed, applying to 43 percent of the manufacturers. 
However, the integration process has only been fiilly completed in one-fifth of 
these establishments, meaning that task integration has only been extensively 
introduced in less than 10 percent of estabhshments. 

• The formation of temporary, interdepartmental teams for product development 
within a limited time is also widespread, applying to 42 percent of the manufac- 
turers. A comprehensive, corporate implementation, however, is also compara- 
tively rare, applying to 6 percent of all manufacturers. 

• However, decentralization of decisions by transferring them to the level and site 
of action, with the aim to improve the basis for decision-making and to acceler- 
ate decision-making processes, has only been implemented by a little less than 
one fourth of the estabhshments. One third of these, i.e. 8 percent, state that they 
have adopted this element comprehensively. 
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• The realization of teamwork is still being discussed intensively. As a result, 
many manufacturers have yet to implement teams in their production and office 
units. According to the results of the survey, the solutions in about one third of 
the manufacturers correspond to a more discriniinating definition of teamwork 
with revolving and integrated directing as well as quahty control tasks. Pilot 
tests or applications in some sub-units are more frequent. Only about every 
twentieth manufacturer revealed a comprehensive use. 

(2) Innovative Quality Management 

• The principle of continuous improvement (CIP), quality circles, and certification 
in compliance with ISO 9000 as elements of an innovative quality management 
not only show the highest diffusion, but also have the highest diffusion within 
manufacturers. Measures for implementing continuous improvement processes 
(CIP) are the most widespread element, having been introduced by 44 percent of 
the establishments. 

• By certification in compliance with the ISO 9000 series of standards, an estab- 
lishment can show that it has organizational structures that make it probable to 
achieve a certain standard of quality. Certification is quite widely dispersed, 
having been obtained by nearly 40 percent of establishments, and is usually im- 
plemented comprehensively. 

• However, the ISO certificate as proof of innovative quahty management meth- 
ods should not be overestimated. The indicator no control of incoming goods in- 
dicates that up to now probably not more than one fifth of the capital goods 
manufacturers have really tackled very far-reaching integrated approaches to to- 
tal quahty management (TQM). And it is only apphed comprehensively in 
6 percent of the establishments. 

• Thus far, 6 percent of the manufacturers have adopted an environmental audit, 
which, however, was usuahy hmited to only a few areas of their activities. This 
is still a relatively new issue, but one which has been the topic of very intensive 
debate (see also chapter 10). 

(3) Redesign of the Value Added Chain 

• An important measure in redesigning the value added chain is manufacturing 
segmentation. This involves the transformation from a volume production ar- 
rangement (for example, hnear mass production) to an arrangement oriented on 
product lines (often implemented through reorganized production cells or work 
clusters). Manufacturing segmentation has a relatively high diffusion, amounting 
to 40 percent. But only about 1 1 percent of establishments have, as of yet, com- 
pleted this process comprehensively. 
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• The other elements for optimization of the value added chain - such as reducing 
the number of suppliers (supplier concetration), applying the no-buffer principle 
within the establishment (Kanban) and introducing process synchronous (JIT) 
supply and delivery to the customer in order to reduce unnecessary storage of 
materials and buffer supplies - are each employed by between 20 and 30 percent 
of the establishments. However, in only approximately 5 percent of the enter- 
prises in the investment goods industry are they used comprehensively. 



24 Diffusion and Structural Characteristics of 
Manufacturers 

There are correlations between the diffusion of new production concepts and the 
structural characteristics of manufacturers (figure 2-1). Three characteristics were 
examined: establishment size, type of production, and industry branch. 

For establishment size, it is more likely that teamwork, continuous improvement 
(CIP), and the segmentation of production are implemented in large manufacturers. 
This is most obvious in the conversion of the value-added chain from the perform- 
ance production arrangement to an arrangement oriented along product lines. 
Teamwork is less common in small and medium-sized manufacturers. 

With regard to the type of production, it is clear that the continuous improvement 
process is more widespread among manufacturers producing to inventory or with- 
out customization than in manufacturers with customized production. This could be 
because the production process in customized production is not sufficiently stan- 
dardized so that the instrument of CIP can only be used insufficiently. In addition, 
in manufacturers that produce customized products, the tendency prevails to resolve 
problems by communication, which could make an introduction of the CIP super- 
fluous. However, it is surprising that teamwork and manufacturing segmentation is 
more widespread among manufacturers producing according to programs than in 
manufacturers with customized production. This seems inconsistent to the extent 
that these concepts aim at ensuring a fast and flexible adaptation of production to 
customer specific requirements. For manufacturers with customized production 
there, therefore, still seems to be conversion and improvement potentials available 
in order to increase speed and flexibility when handhng customized orders by in- 
troducing the corresponding elements of new production concepts. 
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Figure 2-1 Diffusion and the structural characteristics of investment goods 

manufacturers 
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There are also some surprises concerning the industry branches. The frequently 
stated leading role of the automotive industry and its suppliers is only demonstrated 
in the diffusion of innovative concepts of quality management, such as in the proc- 
ess of continuous improvement (CEP). In the diffusion of organizational concepts 
such as teamwork, the automotive industry shows the lowest user rates, the electri- 
cal industry takes over the leading role here. The degree of diffusion of manufac- 
turing segmentation is almost the same in mechanical engineering, automotive pro- 
duction, and the electrical industry. Manufacturers from other branches of the in- 
vestment goods sector show lower shares in the diffusion of this element as some of 
these manufacturers carry out construction-site production and thus, segmentation 
is out of the question. 
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2.5 The Dynamics of Diffusion 

As our look at the structural features of German investment goods manufacturers 
shows, not every I5rm organizes its production according to the new principles. 
There are product and production features which make the introduction of individ- 
ual elements of new production concepts impossible or at least unreasonable (Dre- 
her et al. 1995). We have tried to distinguish establishments who cannot use an 
organization principle from those who could use it but currently do not (figure 2-2). 
Even taking into account manufacturers who say a principle is not applicable, these 
results show that there is still much potential for further implementation, particu- 
larly in the area of work organization. 



Figure 2-2 Diffusion of new production concepts - current and potential use 
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We compared the current data with diffusion data for selected of new production 
concepts from an earlier ISI survey (figure 2-2). We found a relatively strong in- 
crease in the implementation of new forms of work organization, quality control, 
and product development between 1993 and 1995. The number of manufacturers 
employing these principles significantly exceeds the levels attained in 1993. 
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Figure 2-3 Current and planned applications of individual elements of new 

production concepts 
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Growth is less noticeable for the redesign of the value-added chain, where the level 
of use only slightly increased since 1993. 

The plans of the manufacturers, which can be inferred from jSgure 2-3, show that 
high rates of growth are most predominant in the field of quahty management 
methods. The proportion of users adopting these elements for the first time appears 
to be between 15 and 20 percent. As can be observed in the past the measures to 
reorganize the value added chain, in contrast, show the least future dynamic. Less 
than 10 percent of the manufacturers are even planning to implement the corre- 
sponding concepts. Saturation with regard to further diffusion can also be seen in 
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the organizational design elements. Only one tenth of those asked are still intending 
to introduce teamwork or an integration of different tasks for the first time. The 
number of manufacturers planning to apply the other organizational elements of the 
new production concepts is even smaller. Thus, only a slight increase in the diffu- 
sion of these elements can be expected. The dynamics observed at the beginning of 
the 1990s already appear to have ended. 

The greatest proportion of manufacturers intending to be active in the future want 
to secure a certificate in compliance with the ISO 9000 standards. The pressure 
exerted by customers to obtain such certificates and audits seems to prompt almost 
all non-users to make plans for the corresponding measures. One fourth of all 
manufacturers have concrete plans for an audit in accordance with environmental 
conservation principles. This corresponds to four times the number of manufactur- 
ers already using this element. Future growth trends here could be comparable to 
that observed in the area of with quality. 



2.6 Conclusions 

Despite the high level of attention to new production concepts recent years and to 
their potentials in fostering an increase in efficiency and competitiveness, the appli- 
cation possibihties in the investment goods sector have not yet been exhausted. 
Relatively few manufacturers make comprehensive use of the possibilities offered 
by the new approaches and principles. The largest unexploited potentials are still to 
be found in the areas of work organization and personnel management (Kinkel and 
Wengel 1997, Kleinschmidt and Pekruhl 1994, SFB 187 1991-1995). In addition, 
after the initial euphoria, the dynamic of their further diffusion seems to have come 
to a standstill. A one-sided debate, oriented on cost reduction threatens to force the 
approaches of a comprehensive modernization and innovative orientation of pro- 
duction structures into the background (see Chapter 9). 

The different intensities of use of the individual elements of new production con- 
cepts depending on the manufacturers basic conditions show the necessity for de- 
termining the right mixture and extent of reaUzation according to each individual 
manufacturer. Besides the branch, the manufacturer size, and the type of produc- 
tion, there are also other factors decisive for the extent of the impacts of new pro- 
duction concepts. To guide the actions of individual manufacturers, the effects of 
the various elements of new production concepts have to be made transparent 
against the background of the numerous underlying factors that have to be ad- 
dressed simultaneously. Similarly, to assess overall progress in the sector, attention 
must be paid to controlhng basic conditions such as product, size of manufacturer, 
type of production and batch size produced. Of course, not all the elements of the 
new concepts can be productively realized in every firm (Dreher et al. 1995). 
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However, even taking this into account, it must be said that if actions speak louder 
than words, there has been a great deal of discussion about new production con- 
cepts, but rather less action. 
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Performance Impacts of New Production Concepts 



Gunter Lay, Carsten Dreher and Steffen Kinkel 



3.1 Introduction 

In the mid-1990s, the economic situation of the German investment goods sector 
was problematic. Macroeconomic indicators showed that incoming order levels 
were weak, while major concerns had arisen over the sector’s international com- 
petitiveness and the loss of industrial employment. The self-assessments of invest- 
ment goods firms confirmed this discouraging picture. In the Fraunhofer ISFs 
Manufacturing Innovation Survey (see appendix), one fifth of manufacturing re- 
spondents stated that they would not be able to continue to survive if their profit- 
ability remained at the present level. One third of the establishments in the survey 
considered their present profit level as being only sufficient to keep the business 
ahve. Just two fifths of the respondents stated that their present profit level was 
satisfactory (figure 3-1). 

Without long-term improvements in competitiveness and profits, further business 
collapses are likely in the German investment goods sector, with an associated loss 
of jobs. To avoid this, and to create incentives for investments that can generate 
new jobs in this industrial sector, two sets of parallel measures are called for. First, 
measures to enhance productivity, so that final production costs in Germany are not 
substantially higher than those in other high wage countries. Second, measures to 
strengthen non-cost-related competitive factors, such as quality, timehness, and 
rapid processing and delivery, to the point where they compensate for any disad- 
vantages in costs. 

One strategy that could potentially help to achieve these aims is the introduction of 
new production concepts (see Dreher et al. 1995). These concepts have been pro- 
moted over the last few years under rubrics such as lean production (Womack, 
Jones and Roos 1989), business reengineering (Hammer and Champy 1993) and the 
fractal factory (Wamecke 1992). In the previous chapter, Kinkel and Wengel out- 
lined the main elements that comprise new production concepts and examined the 
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Figure 3-1 Self-assessment of profitability by establishments in the German 

investment goods sector, 1995 
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diffusion levels of these elements in the German investment goods sector (see 
chapter 2). 

In the present chapter, we ask what contribution do these new production concepts 
actually make in enhancing the competitiveness of enterprises? Can firms that have 
implemented these new principles of organization be differentiated, in terms of 
measurable performance indicators, from firms that have not so far adopted them? 
These impact questions form the focus for this chapter. We examine the perform- 
ance impacts associated with the use of new production concepts, using these indi- 
cators: productivity benefits, quality improvements, inventory savings and im- 
provements in flexibility. There is also a discussion of how the use of new produc- 
tion concepts affects manufacturers of different size groups, industry branches, and 
production approaches. Overall, we find that manufacturers that have introduced 
new production concepts are more productive and perform better than non-users. 




33 



3.2 New Production Concepts and Productivity 

In an industrial context, productivity is the efficiency with which enterprises are 
able to transform purchased inputs into finished components and products. While 
the use of modem machinery is an essential element in attaining high productivity 
rates, in a global business environment where machinery is ubiquitous, further im- 
provements in productivity are increasingly associated with “working smarter” - 
for example, through enhancements in orgardzational stractures, design for manu- 
facturing, work processes, training, and teamwork. 

Productivity is commonly measured in terms of value added per employee, where 
the numerator (value added) is the difference between sales revenue and the cost of 
purchased material and service inputs. For the manufacturers responding to the ISI 
survey, value added per employee averages DM 126,000 (equivalent to about US$ 
87,900 at exchange rates prevailing in 1995). However, there is a significant differ- 
ence in productivity between the group of manufacturers that have implemented 
elements of new production concepts and those stating that they have not yet done 
so (Lay, Dreher and Kinkel 1996). These differences are illustrated in figure 3-2. 



The greatest differences in productivity are seen for manufacturers using Kanban 
systems to miniroize material buffers between processing stages and for manufac- 
turers using just-in-time methods with their suppliers. In both cases, average value 
added per employee for users is about 19 percent higher than for non-users of these 
techniques. Productivity in manufacturers who have adopted decentralized decision 
making for operational planning is 17.5 percent higher than in manufacturers who 
have retained centralized operational decision structures. Meanwhile, productivity 
in plants with quality circles is 1 1 percent higher than in those without this form of 
organization. 



Although smaller, significant productivity advantages to users are evident for other 
new production concepts. Value added per employee in manufacturers who have 
abandoned the highly specialized separation of work tasks in favor of integrated 
work responsibilities is 9.5 percent higher. By the same measure, productivity is 
8.5 percent higher in manufacturers that have introduced teamwork than in manu- 
facturers who have retained traditional forms of individual work allocation. Manu- 
facturers that have changed their manufacturing method from a performance pro- 
duction arrangement to product line-oriented manufacturing segments are 7 percent 
more productive than manufacturers who have not. 



In situations where manufacturers have adopted several complementary elements of 
new production concepts at the same time, the productivity effects are even greater. 
For instance, in cases in which teamwork has been combined with the integration of 
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Figure 3-2 Value added per employee and use of new production concepts 
(comparison of average values) 
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work responsibilities and with the decentralization of shop floor planning within 
manufacturing segments, the value added per employee is approximately DM 
154,000. Manufacturers who have not introduced any of these elements average a 
value added per employee of DM 117,000. Thus, the productivity lead is over 30 
percent. 



Although multiple factors affect productivity, in our view the implementation of 
new production concepts is one of the major reasons why users of these concepts 
have higher productivity levels than nonusers. Follow-up qualitative surveys show 
that in the great majority of cases in which fundamental restructuring took place 
within a company, this was triggered by a productivity crisis. These manufacturers 
recognized that their productivity levels were below par and adopted new produc- 
tion concepts as a key component of their restructuring strategies. Increases in pro- 
ductivity took place after these measures were introduced (Fleig and Mies 1996, 
Lay and Mies 1997). 
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3.3 New Production Concepts and Quality 

Customers generally look for both keen pricing and high quality in the products 
they purchase. Thus, while high productivity is a critical contributor to competi- 
tiveness, successful companies also have to ensure that they maintain, if not im- 
prove, the quality standards of their products. So, how do new production concepts 
affect quality? 

One criterion of the quality standard of a production system is the proportion of 
pieces that are rejected or reprocessed. Overall, the average reject rate for all manu- 
facturers in the ISI survey was 4.9 percent. Three new production concepts are 
most likely to affect quality: quality circles, continuous improvement, and quality 
certification (ISO 9000). We would expect users of these three elements to demon- 
strate lower than average quality reject rates than nonusers. The results from the ISI 
survey show that this is the case (see figure 3-3). 



Figure 3-3 Reject rates (percent) and use of new production concepts (com- 

parison of average values) 




Measured by the reject rate, we find that the use of quality circles results in an av- 
erage reduction of 1.2 percentage points compared with nonusers. The introduction 
of continuous improvement processes cuts down the rate of rejects by 1.4 percent- 
age points compared with plants not using this method. Finally, the activities neces- 
sary for ISO 9000 quality certification resulted in an average reduction of 1.7 per- 
centage points in the overall rate of rejects compared with non-certified plants. 
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Overall, these differences represent an intrinsic improvement of 30 to 40 percent in 
the rate of rejects. 



3.4 New Production Concepts and Inventory Savings 

A large inventory ties up capital, thus creating costs. It thus makes good business 
sense to reduce inventory without, of course, generating bottlenecks in production 
or affecting the ability to deliver. This presents a problem of optimization. In the 
past, firms often maintained high in-process and final inventory levels, in order to 
ensure the continuity of production and timely dehvery. Today, in the search for 
higher efficiency and competitiveness, firms seek ways to reduce inventory and 
thus reduce carrying costs. In addition, inventory reductions often help to highlight 
previously masked production deficiencies or problems in quality and clehvery that, 
if resolved, can further boost performance. 

Three new production concepts are most oriented to reducing in-process and final 
inventories. These are just-in-time delivery from supphers, the use of “kanban” 
principles, and just-in-time delivery to customers. Under just-in-time principles, 
supphes and orders are dehvered close to or at the point they are actually required 
in a manufacturing process or by a customer. This customization requires tighter 
scheduling of orders, manufacturing, and logistics, but also reduces expensive 
warehouse stocks and lowers waste. Under kanban principles, manual or electronic 
systems are used to ensure that a step in the production process occurs only when 
demanded by the successive step. Again, this avoids the expensive build-up of 
work-in-process on the factory floor and final warehouse inventory, as well as of- 
fering opportunities to reduce waste. 

We have already seen (section 3.3) that such new production concepts are associ- 
ated with reduced wastage through lower reject rates. But how do these concepts 
affect inventory levels? On average, the manufacturers in the ISI survey carried 
inventory levels that would suffice for 41 days of production. However, manufac- 
turers who used the new production concepts of kanban and just-in-time relations 
with their supphers and customers were able to manage with significantly fewer 
inventories (figure 3-4). 

When kanban is implemented, the level of inventory (measured by how many days 
of production that the inventory could support) is reduced by eight days on average, 
which is in turn a decrease of about 20 percent. Just-in-time dehvery from supphers 
reduces inventory stocks by more than 20 percent on the average when compared 
with nonusers. Meanwhile, manufacturers that use just-in-time when dehvering to 
customers have lower inventory levels of 15 percent. 
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Figure 3-4 Inventory levels (in days) and use of new production concepts 

(comparison of average values) 
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The firms using these new production concepts will benefit from the reduced capi- 
tal costs that result from lower inventory levels. Some of these concepts also reduce 
waste, as noted earlier. However, there are trade-offs. The absence of material buff- 
ers and the introduction of just-in-time delivery are also associated with longer 
processing times. Individual manufacturers thus have to decide for themselves what 
their priorities are, and consequently what elements of the new production concepts 
are most suitable for them. 



3,5 Comparative Impacts of New Production Concepts by 
Industry and Employment Size 

So far, we have reported the impacts of new product concepts as averages across all 
industries and employment size classes within the investment goods sector (after 
weighting the raw survey responses by the scheme described in the appendix). But 
it is apparent that there are major differences in productivity levels by industry, 
employment size, and other factors within the investment goods sector. How do 
these differences affect the impact of new production concepts? 
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Underlying variations in the performance characteristics of respondents are quite 
evident in the ISI survey. The average value added per employee is approximately 
DM 133,000 for the mechanical engineering manufacturers responding to the sur- 
vey, DM 138,000 for automotive manufacturers, DM 116,000 for electrical engi- 
neering plants. The larger the manufacturer, the higher the average value added per 
employee: it increases from DM 122,000 for manufacturers with less than 100 em- 
ployees to DM 150,000 for manufacturers with more than 500 employees. Non- 
financial differences are also apparent. For example, average inventory stocks to- 
taled 40 days in mechanical engineering, 49 days in electrical engineering busi- 
nesses, and 28 days for automotive plants. In larger manufacturers, the materials 
stored were sufficient for 28 days of production, in smaller manufacturers for 39 
days. 

These variations in performance by industry and size do influence the effects asso- 
ciated with the use of new production concepts. Analyses carried out in this respect 
show that the new production concepts improve the performance and competitive- 
ness of manufacturers in aU of the sectors and categories of size surveyed. How- 
ever, the extent of the improvement that can be made in productivity, quality and 
material buffers depends on industry and size. Here are two examples: 

• The productivity effects achieved by introducing teamwork are strongest in large 
manufacturers (with a workforce of over 500). In this category, the difference in 
value added per employee between manufacturers with and without teamwork is 
DM 27,000. In smaU and medium sized manufacturers, the productivity poten- 
tials created through teamwork are definitely lower, since here the unproductive 
elements of high task specialization (number of interfaces, unused capacities, 
doubling of tasks) are obviously not as strongly present as in large manufactur- 
ers. The introduction of teamwork thus has less potential for change. 

• The inventory reduction effects achieved by just-in-time supply were most sig- 
nificant in the automotive industry and in mechanical engineering. In these in- 
dustries, the difference in the inventory stored by manufacturers employing just- 
in-time supply and those not amounted to nine days of production. The differ- 
ences in other sectors were not as noticeable. 

These two examples demonstrate that, when comparing industry and firm sizes, the 
improvement potentials of the various elements of the new production concepts are 
not always highest where productivity and performance indicators are lowest. 
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3.6 Importance of Specific Elements of New Production 
Concepts for Individual Manufacturers 

Besides industry and employment size, there are other factors that determine the 
impact of new production concepts. To provide a reliable basis for action in an indi- 
vidual manufacturer, the likely effects of various elements of new production con- 
cepts must be made transparent. This means considering as many aspects as possible 
about a manufacturer’s initial situation, as shown by the two following examples, 
which analyze the effects of teamwork in two types of mechanical engineering 
businesses. The two types differ by product, employment size, type of operations 
planning and production batch sizes. 

• Plant Type 1: Medium-sized mechanical engineering establishments (100 to 500 
employees) which manufacture complex individual products according to speci- 
fications of customers. 

• Plant Type 2: Small mechanical engineering establishments (less than 100 em- 
ployees) which manufacture relatively simple products in medium-sized series; 
the products are varied from time to time according to specific customer re- 
quirements, but do not have to be totally redesigned for each order. 

We compared the productivity effects of teamwork in these two types of manufac- 
turers (figure 3-5). We found that in Type 2 manufacturers the improvement impacts 
of teamwork are definitely higher, namely 23 percent, than in Type 1, in which the 
difference found between manufacturers employing teamwork and those not was 12 
percent. The reason for this difference may be that in Type 2 plants, products are 
less complex and production processes are more easily rationalized, meaning that 
work teams can more readily achieve improvements. In contrast, in Type 1, due to 
complex products and customer-specific manufacturing, productivity depends on 
know-how and expensive specific tools, meaning that the scope for productivity 
improvements under the control of a work team is smaller. 

In a comparison of the effects of teamwork on the quality for the two types of manu- 
facturers, clear quahty advantages from teamwork again can be seen in Type 2, 
whereas in Type 1 significant quahty effects were not found. With quality measured 
by the rate of rejects, there is no difference between users and nonusers of team- 
work in Type 1. However, in Type 2 the rate of rejects is 2 percent when teamwork 
is not employed and only 0.6 percent when it is employed. The reason for this may 
be that in traditional speciahzed mechanical engineering plants (Type 1), quahty- 
conscious skilled workers are mostly employed, and their orientation towards high- 
quahty production cannot be noticeably increased through teamwork. In serial pro- 
duction, on the other hand, teamwork is a way to achieve process-synchronous 
quahty control and aUows the employees, who are often semiskiUed, to become 
more knowledgeable about and responsible for quahty, resulting in substantial 
quahty improvements (Type 2). 
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Figure 3-5 Use of teamwork and productivity, quality, and flexibility, for Type 
1 and Type 2 manufacturers (average values) 




^ype 1: Medium-sized mechanical engineering establishments (100 to 500 employees) - manufac- 
turing complex individual products - to customer specifications. 

*Type 2: Small mechanical engineering establishments (less than 100 employees) - manufacturing 
simple products, medium-sized series - some product variation, but not redesigned for each or- 
der. 



We also compared the flexibility effects of teamwork between Type 1 and Type 2 
manufacturers, using processing time as a measure of flexibility in production. The 
following pattern was noted: in Type 1, the overall processing time is determined 
by the date of order and by the time required to obtain necessary parts, as well as by 
the handhng time. The introduction of teamwork mainly affects handling time 
within the firm to such an extent as to reduce processing time by more than 30 per- 
cent. The reduction of interfaces associated with the introduction of teamwork is 
particularly profitable in medium-sized manufacturers who have to carry out de- 
tailed planning for complex products. In Type 2, these aspects are much less im- 
portant. The manufacturing of simple articles requires less preparation; efficient 
pre-production is not a problem when controUing a production program that only 
has to take limited customer-specific variations into consideration. Thus it is not 
surprising that employing teamwork in this type of firm does not have a great im- 
pact on processing time. 
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market strategies and situations within manufacturers have an influence on the suc- 
cess of new production concepts. Moreover, not all performance indicators can be 
improved to the same extent and at the same time. Thus new production concepts do 
not represent a total solution for all industrial problems. 



3.7 Conclusions 

From the evidence presented above, it is clear that manufacturers who have already 
introduced elements of new production concepts are more efficient than other 
manufacturers in terms of productivity and performance. This holds true for a very 
wide variety of industries in the investment goods sector and is also independent of 
the &m size. Thus, the introduction of new production concepts should be regarded 
as a serious alternative by manufacturers whose critical income situation makes the 
relocation of their production to low-wage countries appear as the only remaining 
alternative. (For a further discussion of this point, see chapter 8). 

The introduction of individual elements of the new production concepts also needs a 
preliminary individual analysis of the importance of specific competition factors 
regarding the firm concerned, since the effects of these elements can definitely be 
ambivalent, depending on the situation in the firm. Thus, it is essential to be ac- 
quainted with the firm’s competitive strategy. With this knowledge, an individual 
analysis using the data foundation described here can be designed using the experi- 
ences of comparable manufacturers in such a way as to achieve a direct guideline to 
be followed for the individual firm. 
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Interaction of Process and Product Innovation 



Gunter Lay 



4.1 Introduction 

The tapping of new markets with growth possibilities is often said to require the 
development and commercialization of innovative products (Utterback 1994, Free- 
man and Soete 1997). A strategy of innovation and technology leadership appears 
to be the most promising way, especially for manufacturers in high-wage Germany, 
to not only maintain, but also to expand their sales performance and market posi- 
tions. In turn, the ability to innovate to ensure continued success in sales and mar- 
kets is closely linked to the preservation of manufacturing jobs in Germany. 

The relationship between product innovation and business growth is clearly illus- 
trated in the results of the ISI manufacturing innovation survey of the German in- 
vestment goods sector. We compared the sales performance of manufacturers across 
three groups: establishments that had not introduced product innovations in the pre- 
vious three years, those with a low share of product innovations (up to 25 percent of 
sales), and those with a high share of product innovations (more than 25 percent of 
sales). We found that as manufacturers increased their share of innovative products, 
they were also more likely to experience growth in sales (see figure 4-1). 

Many factors influence a manufacturer’s ability to develop and commercialize in- 
novations. Much attention has been focused on the role of research and develop- 
ment within firms, the transfer of new knowledge and technology, links with users, 
access to finance, industrial and competitive conditions, and the role of strategic 
management and entrepreneurship (Teece 1986, Dosi et al. 1988, Freeman and 
Soete 1997. But also material to a manufacturer’s ability to innovate is the organi- 
zation within the enterprise of product development departments and groups, tech- 
nical facilities, and links to manufacturing operations, as well as the structure of co- 
operation between product developers and others within and outside of the com- 
pany. To address these factors, many companies have adopted new organizational 
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Figure 4-1 Sales growth and the share of innovative products, German 

investment goods sector, 1995 
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approaches to innovation in the last few years, as part of the broader introduction of 
new production concepts. 

This chapter examines the extent to which the specific use of new production con- 
cepts and associated organizational approaches contributes to innovation perform- 
ance. The chapter draws on the experience of the German investments goods sector 
reported through the ISI Manufacturing Innovation Survey. There is an exploration 
of the relationships between the use of new production concepts and the level and 
pace of product innovation. The hypothesis is tested that process innovations are a 
key to innovative products and so to tumover growth and the safeguarding of jobs. 
The chapter also probes the correlation between process and product innovations 
independently of establishment characteristics (see also Pleschak and Sabisch 
1995). 



4.2 New Production Concepts and Product Innovation 

When asked in 1995, about two-thirds (62 percent) of manufacturers in Germany’s 
investment goods producing sector said that in the previous three years they had 
developed and introduced innovative (i.e. new to them) products. This is similar to 
results found in other studies (see SFB 1997). There were variations in innovative- 
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ness by size. At small establishments with up to 100 employees, 56 percent had 
developed and introduced innovative products. This figure rose to 69 percent at 
medium-sized units (100 to 300 employees) and to 74 percent at larger plants. Dif- 
ferences between industries were also observed. Of the establishments in the elec- 
trical engineering industry, 70 percent had introduced product innovations to the 
market, compared with 68 percent for machinery manufacturers, 53 percent for 
manufacturers of other metal products, and 53 percent for structural metal product 
makers. 

In addition to these variations by industry and size, equally large differences were 
apparent if the firms were divided into users and non-users of new production con- 
cepts. Four new production concepts that were likely to bear on product innovations 
were examined: 

• Simultaneous engineering - which aims to shorten product development times 
by concurrently implementing steps in the product innovation process that are 
usually pursued consecutively (see Womack, Jones and Roos 1992, p.l21). Over 
one-quarter (27 percent) of establishments in the investment goods industry use 
simultaneous engineering, although four percent of these respondents say they 
are using this concept only on a pilot basis. 

• Interdepartmental development teams - these overlay or supercede functional 
intra-departmental project groups with cross-cutting teams comprised of staff 
from different units within a company, aimed again at accelerating and improv- 
ing the product innovation process (Womack, Jones, Roos 1992, p.ll9). Over 
two-fifths (42 percent) of investment goods industry plants say they have 
adopted interdepartmental development teams. Of these, four percent are trying 
this concept on a pilot basis. 

• Cooperation in research and development with suppliers or customers - so as to 
better tailor product innovations to customer needs and to fully exploit supplier 
capacities (see Wolff et al. 1994, p.47). This is the most widely diffused of the 
four new production concepts analyzed in this section. Almost one half (47 per- 
cent) of establishments report that they engage in this form of co-operative de- 
velopment. Of these, seven percent are only pursuing this on a trial basis. 

• Continuous improvement processes (CIP) - through which company personnel, 
not only from design departments but also from manufacturing, work together to 
overcome bottlenecks and enhance the product development process (see Robin- 
son 1991). More than two-fifths (44 percent) of investment goods producers have 
institutionahzed CIP, of which four percent say that this is on a pilot basis. 
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There is a connection between the use of these new production concepts and the 
orientation towards innovation. Manufacturers that fully use one of these four pro- 
duction concepts (excluding pilot users) are much more likely than non-users to 
develop and introduce new products (figure 4-2). Eighty percent of the plants using 
simultaneous engineering have developed product innovations and introduced them 
to the market. The corresponding figure in plants not using simultaneous engineer- 
ing is 57 percent. More than three-quarters (76 percent) of the manufacturers with 
interdepartmental development teams had undertaken new product development, 
compared with just over one-half (53 percent) of non-users of this concept. For 
manufacturers who cooperate in research and development with customers or sup- 
pliers, 77 percent had undertaken product innovations, whereas for non-users it was 
53 percent. Finally, 73 percent of the plants adopting CIP achieved product innova- 
tions. For non-users, the comparable figure was 56 percent. 



Figure 4-2 Product innovations and use of new production concepts 
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The connection between the adoption of new production concepts and an orienta- 
tion to product innovation is made even clearer when manufacturers who use all the 
above mentioned elements are compared with those who use none. In plants where 
all four new production concepts, 82 percent undertake product innovation; this is 
nearly double the rate of product innovation than found in plants which use none of 
the four new production practices (44 percent). 
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The linkage between innovative processes and products holds true independently of 
the size or industry of the manufacturer or of the complexity of the product. Only 
the dimensions of the positive effects associated with process innovation appear to 
vary, in three notable ways. First, the smaller the firm, the clearer is the lead of pro- 
cess-innovative companies in the development and market introduction of innova- 
tive products. Second, the less complex the manufactured product is, the more open 
are process-innovative firnis to product innovation. Third, in firms in electrical en- 
gineering and the heterogeneous group of “other” investment goods industries, the 
positive effects of process innovations on the generation of innovative products is 
greater than for example in the mechanical engineering industry, although the con- 
nection can also be made here as well. 



4.3 Influence of New Production Concepts on Product 
Development Timing 

The time that a firm requires developing an innovative product and introducing it to 
the market is generally regarded as an important determinant of successful innova- 
tion leadership. The shorter the time to market, the greater the probability of gaining 
a competitive advantage. 

However, development times for product innovations depend on a number of fac- 
tors that can only be partly influenced by the firm. If the time needed to develop 
new products in the investment goods industry is examined, it can be seen that it 
differs clearly according to the complexity of the manufactured products, the de- 
pendence on the customer order for development and the size of the manufacturers 
(figure 4-3). Manufacturers of less complex products stated that they required 9 
months to develop an innovative product. Manufacturers of products of medium 
complexity reported an average of 13 months development time. Manufacturers of 
complex products need on average 16 months to bring a product innovation to mar- 
ket maturity. 

Manufacturers who start product development on commission after a specific cus- 
tomer order reported that an average of 13 months is necessary for such customer- 
specific new product development. Plants that develop innovations independently of 
customer orders, for example for a production program from which the customer 
can then order variations, require on average 15 months development time for a 
product innovation. Manufacturers from whom the customers can only choose from 
a product program, reported an average of 18 months time necessary for a new 
product development. Finally, smaller plants with up to 100 employees state that an 
average of 13 months is required for product innovations, medium-sized manufac- 




48 



Figure 4-3 Product innovation development times and product complexity, 

development type, and establishment size 
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facturers (100 to 300 employees) an average of 14 months and larger manufacturers 
(over 300 employees) an average of 19 months. 

These differences make it necessary, when analyzing the influence of new produc- 
tion concepts on the development times for product innovations, to compare only 
those groups of firms that are comparable. From the data available in the ISI survey, 
five categories of firms have been identified, clustered according to size, product 
complexity, and level of product customization. (To avoid problems associated with 
small sample sizes, each of these categories contains not only a niinimum of 30 ISI 
survey respondents, but also includes more than 10 establishments who report they 
are users or non-users of new production concepts.) 

• Type A - small establishments that have products of medium complexity in their 
product program and undertake new product development for a production pro- 
gram that is developed without a specific customer orders. The average devel- 
opment time for product innovations in this group is 13 months. 

• Type B - small establishments that develop and manufacture highly complex 
products to customer order. New product development in this group requires an 
average of 13 months. 
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• Type C - small establishments that manufacture highly complex products and 
develop production programs with customer-specific variations. In this group, 
the average time required for new product development is 15 months. 

• Type D - medium-sized establishments that manufacture highly complex prod- 
ucts and design product innovations for a production program with customer- 
specific variations. An average of 18 months is required for new product devel- 
opment in this group. 

• Type E - larger establishments that manufacture products of great complexity 
and undertake product innovations as part of a production program with some 
variations, but not truly custom-made. Establishments of this type need the long- 
est time for new product development, with an average of 21 months. 

To what extent does the time taken to bring new products to market for these five 
types of manufacturers differ according to whether the plant has implemented new 
production concepts? The new production concepts studied here are ones that are 
likely to influence the product development process, namely: simultaneous engi- 
neering, the use of computer aided design (CAD), and the formation of interdepart- 
mental development teams (see Eigner and Maier 1985, Womack, Jones, Roos 
1992). The results from this analysis are illustrated in figure 4-4. 

Simultaneous engineering proved, in four of the five establishment types analyzed, 
to be an organizational concept that shortens the time to market for product innova- 
tion. For example in medium and large plants that use simultaneous engineering (as 
full users), the time to market for new product development is up to 14 percent 
shorter than for non-users. Only in Type B (small plants with high product com- 
plexity and customer-specific development) was there no shortening of the time to 
market associated with simultaneous engineering. In fact, development time in- 
creased by 36 percent, a reversal of the assumed effect. 

Computer aided design was also accompanied by shorter times to market in the 
same four manufacturing types. Typically, a 10 percent reduction in time to market 
was associated with CAD, although among large plants (Type E), a reduction of 24 
percent was reported. There was again a reversal in the expected relationship for 
Type B. CAD users in this group reported times to market that were 18 percent 
above those of other plants in the group which did not use this technology. 

Inter-departmental development teams were associated with shorter times to market 
for product development by all five groups of establishments. In plants where inter- 
departmental development teams had replaced functional organizational arrange- 
ments for specific projects, reductions in time to market of about 10 to 15 percent 
were observed, compared with plants not using this tool. In large plants, the time 
saving (up to 40 percent) was even greater. 
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Figure 4-4 Development times for new products, by use of selected new 

production concepts. 
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In general, it seems that the use of new organizational production concepts is asso- 
ciated with shortening in new product development time to market among manu- 
facturers with different ch^acteristics and product development needs. The poten- 
tial for time saving is greatest in medium-sized and large plants making complex 
products. Moreover, although the results for Type B seem to be an exceptional re- 
versal, on closer inspection there are wide differences in the time to market reported 
within this class by those new product developers who also use new organizational 
production concepts. These wide differences are not present among non-users of 
new production concepts in class B, or among plants in the other four groups. These 
statistical differences need to be kept in mind when interpreting the group B results. 



4.4 Conclusions 

The analysis that is reported in this chapter shows that the performance and pace of 
new product development in the investment goods sector is related to the use of new 
organizational production concepts. For most types of manufacturers, the use of 
new organizational production concepts like simultaneous engineering, CAD, or 
inter-departmental work teams, speeds up the product development process. The 
impacts on product development gained from using new organization production 
concepts are greatest in those companies that are presently furthest behind in their 
innovative performance. Generally, small manufacturers lag larger ones in product 
innovation. However, small manufacturers that employ new production concepts 
are more likely to perform product innovation than other small manufacturers who 
do not use these new production concepts. Small manufacturers using new produc- 
tion concepts are thus helped in narrowing the gap in innovation performance with 
larger plants. 

What do these findings mean for business strategy? Of course, new production 
concepts can be used to rationalize production processes to offset the labor cost 
disadvantages of high-wage production in Germany. However, we have also seen 
that new production concepts can be used to improve the process of new product 
development. With the help of the new production concepts, German companies 
can compensate for the high cost of domestic manufacturing by emphasizing com- 
petitive factors other than the product price (see also Lay 1997). Thus, an advantage 
may be maintained by offering a range of highly innovative products and by devel- 
oping those products in a short time. 

If companies gear their competitive business strategy towards innovation and tech- 
nology leadership, then the results presented here show a clear, positive connection 
between the targeted use of coordinated elements of new production concepts and 
innovation performance. In particular, there is shortening in the time required to 
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bring new products to market - an increasingly important factor in meeting cus- 
tomer needs and stimulating new demand. Process innovations thus become a key 
to innovative products. New production concepts can help enterprises to improve 
their innovative ability and to venture into market sectors that are not dominated by 
cost competition alone and which can provide new possibihties for growth. 
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New Production Concepts and Employment 



Gunter Lay 



5.1 Introduction 

With more than 4 million people out of work and an unemployment rate of over 1 1 
percent in Germany, the creation of new jobs is now a major concern. One ap- 
proach that is often suggested to lower unemployment is the use of new production 
concepts in industry (European Commission 1997). The aim is to improve the com- 
petitiveness of manufacturers, and thus their sales, through such methods as em- 
ployee teamwork, decentralized decision-making, orientating production towards 
customer requirements, and combining previously fragmented tasks. It is hoped that 
the increase in turnover generated by these methods will enable new employees to 
be hired, thus helping to reduce joblessness (Blechinger et al. 1997, p.74). 

Of course, encouraging manufacturers to transition to new ways of organizing pro- 
duction is desirable for reasons other than those of job creation. But from the view 
of employment policy, does the use of new production concepts actually result in 
new jobs? Also, manufacturers may pursue new production concepts with different 
aims in mind; for example, some manufacturers want to reduce costs while others 
seek to improve their performance in terms of better quality, innovative capability 
and faster, more flexible delivery times. Thus, there might there be differential ef- 
fects on employment, depending on the strategic orientation of enterprises and how 
they implement new production concepts. 

Since many German manufacturers have now implemented new production con- 
cepts, employment changes in these establishments can now be compared with 
what has happened in plants that have not so far introduced new forms of produc- 
tion organization. A basis for comparison is provided by the 1995 ISI manufactur- 
ing innovation survey of the German investment good sector. The review of the 
employment effects of new production concepts contained in this chapter uses this 
database to answer the following questions: 
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• In general, does employment increase in manufacturers that use new production 
concepts when compared with nonusers or low-users of these concepts? 

• When exploiting the potential of the new production concepts, are alternative 
strategic business orientations - namely, pursuing a cost reduction strategy ver- 
sus a performance or quality improvement strategy - associated with different 
employment effects? 

• How does a cost-oriented strategy differ from a performance-oriented strategy in 
the implementation of particular new production concept elements? 

• What is the quantitative importance - including effects on employment - of the 
different ways in which new production concepts are being integrated into busi- 
ness strategies in Germany today? 



5.2 Development of Employment in Manufacturers: Users 
and Nonusers of New Production Concepts 

A series of new production concepts were probed by ISI in its 1995 survey of the 
investment goods industry in Germany. These included simultaneous engineering, 
temporary interdepartmental development teams, R&D co-operation with suppliers 
and customers, continuous improvement processes (CIP), production segmentation, 
“no buffer” principles (just-in-time) in internal material flows, the decentralization 
of planning, management and control functions, employee task integration and em- 
ployee teamwork. (See the appendix to this book for details about the survey.) 

In the following analysis, establishments are classified according to their self- 
reported data on how many of the specified elements they have introduced so far. If 
an establishment’s numerical use of new production concepts is below the median, 
it is classified as a nonuser/low user. If deployment is at or above the median, the 
plant is classified as a user of new production concepts. 

Since the size of a manufacturer affects the extent to which elements of the new 
production concepts are implemented, specific median values have been used for 
each establishment size group. Smaller units (with fewer than 50 employees) need 
only to implement more than two elements of new production concepts in order to 
be classified as users. In large plants (with 1,000 or more employees), seven or 
more of the listed elements have to be present for the plant to be classified as a user. 
This procedure ensures that the user and nonuser/low user categories are similarly 
distributed by establishment size. Thus, different employment trends between these 
categories cannot be the result of size-specific differences. The results of the analy- 
sis are shown in figure 5-1. 
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Figure 5-1 Employment trends among users and nonusers of new 

production concepts 




Employment (1993-95) 



As these results show, the survey evidence does not confirm the broad hypothesis 
that introducing new production concepts leads to positive employment impacts. 
There are only marginal differences in employment change between manufacturers 
operating with or without new production concepts. Admittedly, the survey exam- 
ined a short time period over which users of new production concepts had relatively 
limited experience on which to report. During this period, it seems that the job ra- 
tionalization effects of new production concepts were not compensated by addi- 
tional turnover to the extent that additional employment was created. 



5.3 Employment, New Production Concepts, and the Effects 
of Alternative Business Strategies 

In further analysis, the relationship between the use of new production concepts and 
job creation was examined in the context of whether the manufacturer was pursuing 
a cost-based or a performance-based strategy. Additionally, an assessment was 
made of the effects of each strategy on the manufacturer's competitive position. It 
was found that employment effects are largely dependent on the type of business 
strategy being pursued by the manufacturer (see Brodner et al. 1997). Four strategic 
case scenarios (A through D) were hypothesized that combined different permuta- 
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tions of business strategy and market success with impacts on employment. These 
scenarios were then examined empirically using the survey results. 

Assume that if a manufacturer uses new production concepts to lower production 
costs in order to maintain price competitiveness, it can then reduce its workforce by 
releasing employees who are no longer required due to the productivity improve- 
ments generated by the new production concepts. In the short-term, wage costs go 
down and products can be offered at a lower price. In the medium term, employ- 
ment development in manufacturers where new production concepts have been ap- 
plied in a strategy of this kind may follow one of two alternative courses: 

• If the manufacturer succeeds in reducing its wage costs so far that the lower- 
priced product gains additional market share, turnover will rise. If the additional 
turnover is high enough, the extra employees needed to realize this increased 
turnover will then compensate or even over-compensate for the initial job losses 
incurred by the deployment of the new production concepts in a cost-oriented 
strategy (Type A). 

• If lower prices do not gain the manufacturer additional market share and turn- 
over growth, the introduction of new production concepts in this type of strategy 
will lead to job losses at the level of the manufacturer. But the remaining jobs, 
while fewer, may be more secure, since the manufacturer is at least in a position 
to stabilize its turnover through improved price competitiveness instead of suf- 
fering an absolute turnover decline (Type B). 

In the second set of case scenarios, it is assumed that new production concepts are 
exploited not in a cost-oriented strategy but in order to offer customers better qual- 
ity, shorter or more reliable delivery times, innovative products or more customized 
solutions. This orientation will probably mean that the “saving potentials” are 
lower. Personnel will become superfluous - although less than in the cost-oriented 
strategy. However, presume that these employees are not be made redundant but are 
re-deployed in order to improve the manufacturer’s performance in the non-cost- 
oriented competition factors mentioned above. Here, too, it is the position that the 
manufacturer can achieve relative to its competitors that will ultimately decide the 
employment effects within the manufacturer, with two variations: 



• If the manufacturer is merely enabled by this strategy to keep up with its com- 
petitors, it will stabilize its turnover and its workforce will stay the same (Type 
C). 

• If the manufacturer is able to gain competitive advantages through a perform- 
ance improvement strategy, it will attract additional market share, its turnover 
will increase and it will need additions to its workforce to cope with this growth 
in turnover. Employment will thus rise (Type D). 
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As these scenarios indicate, the use of new production concepts in manufacturers 
may result in differential job impacts, ranging from decreased employment (Type 
B), constant employment (Types A and C), or new job creation (Type A and D). 
The actual impact on employment is thus decided by the manufacturer's strategic 
orientation in implementing the new production concepts and the market position 
that subsequently results. 

Using data from the ISI questionnaire, the following section examines how far 
these four theoretical cases of the alternative employment impacts of the introduc- 
tion of new production concepts correspond with reality. Responding estabhsh- 
ments are clustered to correspond to the four cases suggested above, allowing a 
comparison of employment effects to be made (see figure 5-2). 

Figure 5-2 Employment trends, new production concepts, and strategic 
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The first group (Type A) comprises manufacturers that introduced elements of the 
new production concepts primarily with the aim of cost reduction and have suc- 
ceeded in achieving turnover growth. In this group of manufacturers, 45 percent 
have experienced employment growth, 32 percent maintained the size of their 
workforce, and 23 percent report that their employment has declined. 
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The second group (Type B) comprises manufacturers that have introduced new 
production concepts with the primary strategic aim of lowering production costs but 
have experienced stagnation or even a decrease in turnover because they have failed 
to increase their market shares. For this group of manufacturers, only 3 percent 
have taken on additional employees, while 22 percent have nevertheless maintained 
their workforce. However, 76 percent of manufacturers in this group have reduced 
employment. 

In the third group (Type C) were manufacturers that had introduced new production 
concepts not with the overriding aim of reducing production costs, but with a stra- 
tegic orientation towards performance factors such as quality, flexibility or short 
delivery times. In this group of manufacturers, production lead times were 25 per- 
cent shorter and reject rates 10 percent lower than the comparable values for manu- 
facturers following a cost-oriented strategy. The stronger orientation towards cus- 
tomer requirements was expressed in significantly smaller batch sizes. However, 
manufacturers in group C were able only to maintain their competitive position, 
with turnover remaining at the same level or, in some cases, experiencing a decline. 
Of the manufacturers in this group, only three percent reported an increase in em- 
ployment, 29 maintained their prior employment levels, and 69 percent reduced 
employment. 

As in the C case, the fourth group of enterprises (Type D) comprised manufacturers 
in which the introduction of new production concepts was part of a performance- 
oriented differentiation strategy. However, in Type D manufacturers, a better com- 
petitive position has been achieved through this strategy, with increases in turnover 
being attained. Their production performance characteristics were similar to Type C 
manufacturers, but there were differences in employment outcomes. Of the group D 
manufacturers, 58 percent reported increased employment and 23 percent said their 
employment had remained the same. Only 19 percent of plants in this group re- 
duced their workforce. 

These results demonstrate that practice tends to confirm the theoretical considera- 
tions described above regarding the strategic dependency of the impacts on em- 
ployment when new production concepts are implemented. Manufacturers that im- 
prove their performance with new production concepts and increase their market 
share experience more positive employment outcomes than manufacturers that suc- 
cessfully use new production concepts within a cost-oriented strategy. On the other 
hand, manufacturers that are unable to improve their market position through their 
selected strategy in using new forms of production - or that even fail to maintain 
their position ~ are, as one would expect, not in a situation to offer additional jobs. 
However, where failure (to increase market share) occurs, employment reductions 
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are significantly larger in manufacturers that pursue cost-oriented strategies than in 
manufacturers with performance-oriented strategies. 

From an employment policy viewpoint, it is therefore preferable if enterprises lo- 
cated in Germany attempt to strengthen their performance with the new production 
concepts rather than use these concepts to reduce their costs. While a successful 
cost-oriented strategy is better in terms of employment effects than an unsuccessful 
performance-oriented strategy, the best employment outcomes are found through 
the successful implementation of new production concepts with a performance- 
oriented business strategy. 



5.4 Differences between Cost-Oriented and Performance- 
Oriented Business Strategies in Shaping Production 
Concepts 

When considering the deployment of new production concepts in manufacturers 
and strategically related employment outcomes, attention needs to be paid to the 
specific ways in which individual new production concepts are implemented. Three 
dimensions can be distinguished: 

First, individual elements of new production concepts may be differently organized 
depending on strategic context within the manufacturer. This means that very dif- 
ferent organizational models may be concealed behind labels such as “teamwork” 
or “temporary interdepartmental development teams.” Thus, the implementation of 
teamwork in a cost-oriented strategy may not be associated with consistent qualifi- 
cations and skills for all team members, enabling each member to fulfil all tasks 
occurring within the group. Rather, the group may be structured to make the team 
as small as possible. By contrast, teamwork in a performance-oriented strategy im- 
plies the deliberate creation of quantitative and qualitative “redundancies” (i.e. 
more than nimimal levels) in order to ensure that quality and the ability to deliver 
remain unaffected, even in potential bottleneck situations. 

Second, the selection and combination of elements from the “tool box” of new 
production concepts may vary depending on a manufacturer's strategic orientation. 
In a cost-oriented strategy, emphasis may be given to elements such as the no- 
buffer principle in the internal flow of materials, the institutionalization of continu- 
ous improvement processes and task integration to cut down on personnel. By con- 
trast, a performance-oriented implementation of new production concepts might 
focus production linkages with product innovations, simultaneous engineering, new 
co-operative partnerships with customers and suppliers, and the formation of tem- 
porary task-related development teams. 
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Third, differences in strategic orientation can mean that the savings from deploying 
new production concepts may be put to different uses. For instance, in a cost- 
oriented strategy, savings in personnel achieved through decentralization and the 
dismantling of hierarchical structures may be used to reduce the workforce as a 
whole. Alternatively, in a performance-oriented strategy, these same measures with 
similar potential savings may be used to re-deploy excess middle managers into 
new, customer-oriented activities within the manufacturer. 

Thus, it may be possible to distinguish strategic uses of new production concepts 
that tend to create jobs from those that may cost jobs, insofar as data on these as- 
pects can be gathered in a written questionnaire. Drawing on the ISI survey results, 
the following points emerge: 

• If the introduction of new production concepts with primarily cost-related aims 
is compared with an implementation strategy oriented towards improving the 
performance of the manufacturer, there are only slight differences in the specific 
elements of new production concepts used in each case. 

• Those differences that are present, while they are not large, point in the follow- 
ing direction: performance-oriented implementations of new production con- 
cepts tend to place more emphasis on teamwork, decentralization, production 
segmentation and simultaneous engineering. By contrast, in cost-oriented strate- 
gies, the no-buffer principle in material flows within the manufacturer is used 
with above-average frequency (see figure 5-3). 

• When probing the hidden significance of the label “teamwork” in a cost-oriented 
or performance-oriented introduction of new production concepts, small differ- 
ences are also found. These differences appear to uphold the hypothesis briefly 
outlined above. In 62 percent of the cases where manufacturers pursue perform- 
ance-oriented strategies while introducing new production concepts, “team- 
work” means that planning and quality assurance tasks are integrated into the 
work spectrum of the group and that all team members are similarly qualified to 
perform all group tasks. By comparison, this definition applies in 56 percent of 
cases where a cost-oriented strategy is involved. 



5.5 Importance of Cost-Oriented and Performance-Oriented 
Strategies in the Realization of New Production Concepts 

Bearing in mind the results described so far, what has been the predominant strate- 
gic orientation within which new production concepts have been introduced into the 
German investment goods industry? The following picture emerges (figure 5-4). 
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Figure 5-3 Strategic orientation and the use of elements of new production 

concepts 




• 57 percent of investment goods manufacturers deployed new production con- 
cepts with a strategy oriented primarily towards reducing costs. Of these, ap- 
proximately two-fifths succeeded in improving their market position and thus 
enlarged their turnover. Three-fifths were unable to increase their turnover. 

• 43 percent of the users of new production concepts introduced these organization 
principles with strategies oriented towards improving their performance. In this 
group, somewhat more than half the manufacturers succeeded in increasing their 
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Figure 5-4 Quantitative importance of cost-oriented and performance- 

oriented strategies in the implementation of new production 
concepts 
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turnover. Just under half of the manufacturers adopting this strategy failed to in- 
crease their market share. 

New production concepts are more frequently introduced in Germany with the aim 
of improving international price competitiveness and, in particular, meeting com- 
petition from low- wage countries. (For comparison with earlier surveys that have 
investigated the strategic orientation of manufacturers when introducing technical 
process innovations, see Matzner et al. 1988 p.40.) However, our results suggest 
that this goal can only be partially realized, since many manufacturers deploying 
new production concepts within this strategic orientation are not successful in their 
attempts to become cost leaders and thus fail to increase their turnover. Thus, new 
production concepts do not give the impetus to employment that is anticipated. 



5.6 Conclusions 



This chapter makes it clear that care needs to be taken in assessing the contribution 
of new production concepts to job creation in Germany. The simple hypothesis that 
“the increased use of new production concepts will lead to more employment” is 
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not confirmed by empirical data contained in ISFs survey of investment goods pro- 
ducing manufacturers, at least for the time period examined in the survey. Instead, a 
more disaggregated formulation is necessary -■ one that takes into account how dif- 
fering business strategies and conditions affect the relationships between new pro- 
duction concepts and employment. 

Thus, the factors that determine whether the introduction of new production con- 
cepts in manufacturers results in positive or negative employment outcomes are the 
strategic orientation with which the concepts are realized and the competitive posi- 
tion that the manufacturer is able to achieve with its strategy. Positive impacts on 
employment are more often found in manufacturers that have implemented the new 
production concepts in a strategy oriented towards improving performance and in 
this way have succeeded in increasing their share of the market. Moreover, the 
likelihood of opening up additional markets is greater with a performance-oriented 
strategy than with a cost-oriented strategy. 

At present, new production concepts tend to be regarded by manufacturers as in- 
struments of rationalization to deal with cost competition. Yet, this is counterpro- 
ductive from the viewpoint both of employment policy and business success. We 
need to consider what incentives can be provided to encourage manufacturers to 
place higher priority on using new production concepts as part of a performance- 
based strategic business orientation (see Lehner et al. 1998 p. 479). 
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Worker Participatioii and Process Innovations 



Jurgen Wengel and Werner Wallmeier 



6.1 Introduction 

The involvement of workers in corporate supervision and management - through 
procedures for “codetermination” - is a well known, and much discussed, feature 
of the German industrial system. The German model of management-worker rela- 
tionships is institutionalized in the “Betriebsverfassungsgesetz” (business constitu- 
tion law) and the “Mitbestimmungsgesetze” (laws for codetermination). In addition 
to these legal requirements, employee participation is also viewed as an instrument 
of management. The direct participation of workers in management decisions aims 
to promote increased acceptance by employees of organizational and technological 
changes and to mobihze the knowledge and abilities of employees in the interests 
of the company (Ritter 1992). 

In recent years, there has been increased interest in Germany in going beyond con- 
ventional forms of co-determination (for example, through employee-management 
boards) to involving workers in operational decisions in more decentralized and 
flexible ways. The reason for this lies in the changed internal and external condi- 
tions in manufacturing today. Through increasing internal complexity and dynam- 
ics, hierarchical leadership-styles have reached their limits. Decentralized coordi- 
nation procedures (for example, through participation oriented leadership-styles or 
team approaches) seem more suitable than top-down hierarchical management (see 
Staudt 1996 and Schanz 1992). In addition, through new methods of work organi- 
zation and the technical possibilities of computer-aided production, narrow and 
divided approaches to structuring work are losing relevance. To gain the full benefit 
from new work methods and technologies, it is important for companies to enable 
workers to make decisions and assume responsibility and to tap the reservoir of 
experience and practical knowledge of their employees. Finally, the meaning of 
work is changing. Employees hope for and expect more possibilities of participa- 
tion and responsibihly in their jobs (Ritter 1992). 
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The positive effects claimed for direct employee participation include the increased 
contentment and motivation of workers, the increased acceptance of decisions re- 
sulting in less resistance, and a stronger identification of employees with the com- 
pany. It is also suggested that - compared to other forms of decision making - im- 
proved decisions result when these are mutually made by management and workers. 
Undoubtedly, the identification of employee teamwork as a factor of success of the 
Japanese production model has contributed to the growing interest in new partici- 
patory organizational forms. Interestingly, in the 1970s, the advocacy of factory- 
level participatory models that emphasized the humanization of work led to little 
real change in German industry. But, in the 1990s, German firms are now more 
actively interested in employee participation in their factories, with the aim that this 
will help to improve their business performance and international competitiveness. 

This chapter examines the diffusion of participatory approaches in German industry 
and explores whether the postulated impacts of participation can be shown empiri- 
cally. As in other chapters, the analysis is based on the Fraunhofer ISI manufactur- 
ing innovation survey of establishments in the investment goods sector (see the 
appendix for details of the survey). The chapter pursues two principal themes. First, 
whether manufacturers that make more use of participation differ from those with- 
out any participatory orientation with respect to business performance. This analy- 
sis is based on a broad understanding of participation that is best described as a 
“participation-oriented organizational culture”. Second, whether direct participation 
by employees in team decision making processes improves the implementation and 
returns from other techno-organizational changes within the factory. 



6.2 Participatory Organizational Culture and Business 
Performance 

Outsiders who only look at what is contained in the German legal framework can 
easily overestimate the diffusion of codetermination and employee participation in 
German industry. Particularly in small and medium sized enterprises, which repre- 
sent the majority of companies and jobs, the workers’ council is not always elected, 
although the Betriebsverfassungsgesetz gives employees in companies with more 
than twenty employees this right. Similarly, the financial participation of employees 
(through employee share ownership) is limited to relatively few individual compa- 
nies or to large companies in which the employees receive non- voting staff shares. 
This is despite legislation to encourage employee financial participation (“Ver- 
mogensbildungsgesetz”) and recent discussions about increasing the “investment 
wage” in Germany. 

However, as the ISI survey shows, there is a growth in strengthening workers’ in- 
terests in business success though the use of performance-related pay. About one- 
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half of all manufacturers in the survey use performance-related remuneration. This 
reaches beyond traditional piecework systems. For example, 1 1 percent of compa- 
nies say that they use operating profits as one of the criteria in their performance- 
linked remuneration systems in production. 

Additionally, as they adopt new production concepts, many companies have pur- 
sued organizational solutions that rely on stronger participation of employees in 
operational decision processes, management task, and the decentralized delegation 
of responsibility. As might be expected, however, there are differences in how vari- 
ous types of participatory approaches are deployed: 

• Approximately one third of the investment goods manufacturers have adopted 
quality circles. However, only a little more than ten percent of these respondents 
use this approach throughout their facilities. 

• Almost 40 percent of the manufacturers use principles of continuous improve- 
ment processes (CIP). Of these, about 15 percent use CIP comprehensively and 
not only in parts of the factory or in pilot projects. 

• Integrated work groups, with rotating tasks, multi-skills, and integrated planning 
and quality control are found in one third of the manufacturers. Groups are usu- 
ally given the responsibility to elect their own leader. 

• Codetermination over the distribution of working time is still in an experimental 
stage at only a few pilot manufacturers. Less than five percent of manufacturers 
have gathered first experience with teams that have autonomy over their working 
time. 

As in the diffusion of other innovative technologies, larger manufacturers lead in 
the implementation of participatory forms of organization. For many small and me- 
dium-sized establishments, the implementation of formal participatory organiza- 
tional structures is not judged essential, as these manufacturers often have high lev- 
els of informal employee involvement. 

What is the difference in performance between, on the one hand, participation ori- 
ented manufacturers which have simultaneously adopted various participation 
forms in parallel and, on the other hand, non-participation oriented manufacturers 
which have completely refrained from any of the above listed forms of involvement 
and participation of employees? Figure 6-1 shows the average performance indica- 
tors of the two different groups: 

• The productivity in participation oriented establishments is almost 20 percent 
higher on the average. 

• The proportion of rejected and reworked parts amounts to an average of four 
percent compared to six percent in manufacturers without any participation. 
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Figure 6-1 Participatory orientation of organizational culture and business 

performance 
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• The level of adherence to deadhnes is two percent higher in participation ori- 
ented manufacturers. 

These differences can also be seen when analyzing subgroups of manufacturers of 
different sizes or manufacturing structures that usually show different business per- 
formance. For instance, large manufacturers usually have a higher net value per 
employee on the average and more frequently adopt participation-oriented organ- 
izational solutions. However, the higher productivity of manufacturers with a par- 
ticipation oriented organizational culture is not based on this correlation. It is to be 
found in all employment sizes classes. 

Nevertheless, these results should not be directly interpreted in such a way as to 
suggest a simple cause-and-effect-relationship between participation and the per- 
formance of German investment goods manufacturers. It is just as likely that more 
successful manufacturers use employee participation to a greater extent. Moreover, 
viewed another way, it is clear that involving employees in decision-making does 
not impose costs or other disadvantages that make participatory manufacturers 
poorer performers than non-participatory ones (despite occasional media reports 
that suggest “too much” employee participation is a drain on competitiveness). 
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It would, however, be premature to expect that in each individual case the solution 
for decision and leadership problems lies in participation. Greater participation is 
only one approach to decision making and motivating employees. Participation, 
thus, competes as a means of improving motivation with financial incentives, flexi> 
ble working-time regulations, or prospects of promotion. When considering im- 
provements in operational decisions, there are different forms of participation as 
well as contrasts between participation and other organization forms. 

For example, one could consider limited consultation of employees after which the 
decision remains with management alone, or the complete delegation of decisions 
to one employee or to a group of employees. Hierarchical decisions also have cer- 
tain advantages compared to participation oriented decision-making. In the case of 
the hierarchical decision structures, only instructions have to be passed on to the 
employees and not the entire information, on which the instruction is based, thus 
expenses for information are lower (see Casson 1994). Under such short-term con- 
siderations, participatory decision-making is not necessarily better than non- 
participatory decision-making. Therefore, the question is not: Does participation of 
employees pay off or not? The result will depend on the particular case considered. 
If one assumes that the positive effects of employee participation only appear under 
certain conditions, the formulation of the question must be: Under which circum- 
stances is participation worthwhile? And, if there are circumstances that favor par- 
ticipation, are these possibilities adequately exploited? 

What might be the circumstances under which participation will show clear advan- 
tages? Three elements are relevant here. First, the situation should be of adequate 
complexity. If all the relevant factors for the decision are easily available, a single 
person can decide just as weU as a group of persons - and with less effort for coor- 
dination. Second, the participating employees should have knowledge necessary to 
make decisions which is not available to others and which cannot easily be other- 
wise found. Third, the intended decision directly affects the working conditions of 
the employees. If this is not the case, the request for cooperation could easily be 
regarded as a burden or purely “pseudo-participation” with the consequence that 
the willingness to cooperate may diminish. The next section examines internal proj- 
ects, measured by these elements, to explore the form and effect of the participation 
of employees. 



6.3 Employee Participation and Success in Techno- 
Organizational Innovation Projects 

In the ISI manufacturing innovation survey, a comprehensive set of questions cov- 
ered the topic of internal project management. The participating manufacturers 
were asked to select a recent out techno-organizational project (e.g. the implemen- 
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tation of computer-supported material resource and production planning and con- 
trol, the realization of computer integrated manufacturing or the implementation of 
working in teams). The project was to be named and then described according to a 
number of items. Some 674 manufacturers - that is 52 percent of the respondents - 
gave the respective information. This covered a large spectrum of techno- 
organizational process innovations, although it does not necessarily provide a rep- 
resentative selection of such projects in industry. 

In 551 cases - that is more than four fifth of aU recorded projects - project teams 
were formed so that representatives of different departments were directly involved 
in the planning, decision-making and implementation. Figure 6-2 shows that the 
main body of the team consists of representatives of the general management, the 
management of departments concerned and the staff of central organizational re- 
spectively electronic data processing (EDP) departments. These staff groups are to 
be found in 80 percent of the project teams and virtually always take over the proj- 
ect manager function. Only in every second project do affected employees belong 

Figure 6.2 Participation of different staff groups with techno-organizational 

innovations 
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to the project team. In all other cases they are at least informed or occasionally con- 
sulted. 

The workers’ council is involved in these internal projects to a much lesser degree, 
even though the Betriebsverfassungsgesetz provides a number of codetermination 
rules or at least consultation rights related to internal decision making. Neverthe- 
less, every i&fth project team had representatives from the workers’ council (a fig- 
ure that will be striking to foreign observers from countries without codetermina- 
tion). However, it should be mentioned that the function as a member of the work- 
ers’ council did not automatically mean inclusion in the project team. Participating 
members of the workers’ council usually had a duplicate role - as affected employ- 
ees or employees with special competence. In one fifth of the projects, participation 
in or consultation of the workers’ council was not possible as a workers’ council 
did not exist in the company. 

In all of the projects, the management strategy of the responding manufacturers 
provided for the implementation of a project team in four fifth of the cases and in 
approximately half of the cases, the participation of employees concerned in this 
team. However, strong differences between various project types in the use of proj- 
ect teams and in employee participation are apparent, based on the objective of the 
project (figure 6-3). Investments in manufacturing equipment as well as in the in- 
stallation of computer-aided design (CAD) are most frequently handled without the 
implementation of a project team. However, if a project team is formed, the em- 
ployees concerned take part in it more frequently than on the average. In particular, 
the future users of CAD contribute to the planning and implementation of almost 
eighty percent of CAD projects where project teams are formed. 

In projects that go beyond the individual work place and that have strong organiza- 
tional implications or even directly aim at new organizational solutions, almost all 
manufacturers establish project teams. The participation of the employees in the 
teams seems mainly to be regarded as being worthwhile in reorganization projects 
(introduction of work groups, the segmentation of production). 

For computer aided production planning and control, and the related recording of 
shop-floor-data, most manufacturers refrain from the involvement of employees or 
restrict themselves to information or occasional consultation. (Strategic projects 
involving ISO 9000 certification and the relocation of production comprised too few 
cases to be included in the diagrams illustrated in figure 6.3.) 
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Figure 6.3 Project teams and employee participation, by project types 




The way participation is handled also differs according to the various characteris- 
tics of manufacturers. Although smaller establishments rarely implement a formal 
project team, they more frequently report that they involve employees in project 
teams. An explanation for this difference in comparison to larger establishments 
could be that the employees are more acquainted with the entire operation of 
smaller manufacturers due to more transparency and less division of labor as well 
as an increased necessity to use their knowledge because of missing specialized 
departments. Their ability to contribute to decision-making may thus be higher. 
There is a close relationship between the type of project and the participation of 
employees in project teams. At the same time the distinguishable project types dif- 
fer with respect to their content and objectives. There are small projects with a nar- 
row spectrum of effects (e.g. the replacement of an old CNC-machine-tool with a 
new one) as well as complex projects (e.g. the introduction of production segments 
or of computer aided production planning and control). 

As the implementation process of projects strongly depend on the project type, our 
analysis of the procedures and effects of projects controlled by employee participa- 
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tion focuses only on one project type. For this project type, we have selected the 
implementation of computer-aided production planning and control (PPC). PPC 
includes the use of materials requirements planning systems (MRP or MRPII), 
along with associated methods (such as shop-floor data collection). 

Respondents to the survey report a large number (almost 200) of these projects, 
providing a good basis for analysis. For each project, manufacturers report on their 
implementation procedures and on whether the project’s target was accomplished. 
This allows us to determine whether a project takes a different course if affected 
employees participate or not. It also allows us to assess how employee participation 
affects project outcomes. 

In implementing PPC projects, respondents to the ISI survey reported four frequent 
problems that occurred in the course of the project. 

• The project could not be carried out within the given time limit (time limit ex- 
ceeded by more than 20 percent). 

• The implementation of the project proved to be more costly than planned (re- 
quiring more than a 20 percent additional expense). 

• The project concept developed in the beginning proved impractical during actual 
implementation. 

• Project implementation met with resistance from the employees concerned or the 
workers’ council. 

More than one half of the PPC projects exceeded their initial time and expense 
budgets. Nearly one fifth of these projects ran into problems of impractical initial 
concept or employee resistance. Other difficulties in financing, inadequate supply 
of technology or poor management support from the management received few 
mentions. 

Figure 6.4 shows how PPC projects with employee participation differ from those 
without with respect to the occurrence of difficulties. Surprisingly, in PPC projects 
in which employees participated in project teams, resistance was far more notable. 
Considering other important difficulties, the execution of projects with participation 
of employees, however, was better or just as good. In other project types (not 
shown in this figure), resistance was actually less frequent when the employees 
were involved in the project team. Resistance, for instance, in CAD-projects was 
noted in nine percent of the cases with participation of employees compared to 
40 percent in projects without participation. Taking the average of all projects cov- 
ered in the survey into consideration, the “acceptance rate” was slightly higher 
when the employees participated in the project team. However, the thesis of a wide- 
spread and significant positive impact on the acceptance of techno-organizational 
changes through the participation of employees concerned could not be proven. 
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Figure 6-4 PPC projects: Difficulties in implementation and employee par- 

ticipation 
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Why is the introduction of production planning and control systems more often 
confronted with resistance when employees are represented in the project team 
when, prima-facie, it might be anticipated that participation should actually help 
increase acceptance? There seems to be a complex cause and effect mechanism 
concerning the participation of employees concerned, leading to three complemen- 
tary possibilities as explanations: 

(1) The expectation of reduced resistance through participation assumes that prior 
project planning offers a fully developed concept that is easily implemented. 
Participation then only has the purpose of helping in implementation without 
giving the employees concerned any real influence. Conflicts are foreseeable 
in this situation. If the employees have influence on the execution of the proj- 
ect through their participation and therefore take over some of the responsi- 
bihty, they will only do so if their demands and proposals are given adequate 
consideration. Without a margin for this, an attempt to block the project im- 
plementation would be made. Thus, through participation, resistance can be- 
come even stronger if the offer to cooperate is not combined with the chance 
to share in decision making. 

(2) Furthermore, it can be assumed that participation of workers concerned also 
changes the quality of resistance. In the case of participatory decision making, 
a mere refusal to execute a project or a certain intention of doing so is not suf- 
ficient - it must be justified, that is to say, protest must be supported by ar- 
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guments. The project management has to reckon with sound criticism from 
the very beginning. In this way, both sides - management as well as employ- 
ees - are forced to defend their point of view through argumentation. 
Through participatory decision-making, the exchange of views is encouraged, 
but this does not necessarily increase the acceptance of all decisions but rather 
only of those which are well founded. Others may even meet with less ac- 
ceptance. 

(3) The above considerations appear to apply particularly to the realization of 
computer-aided production planning and control. This is a complex process 
innovation which, at first glance, seems mainly technological, but which in 
reality is much more far reaching with multiple effects on work organization 
and working conditions. This is particularly evident if through a parallel im- 
plementation of electronic shop floor data recording, the activities of workers 
are more tightly monitored. In fact, PPC projects with data recording most 
frequently encountered problems and obstacles to implementation. These may 
not even have been noticed on the management level without the participation 
of the employees concerned in the project team. 

The correlation between the occurrence of resistance and other obstacles (as shown 
in figure 6-4) confirm these considerations. Resistance of the affected employees 
then results in temporary delay of the project if there are no employees cooperating 
in the project team. If there is employee participation, resistance has much less ef- 
fect on delays. Intensified discussions about the introduction and development of 
new solutions when there is resistance and at the same time the participation of em- 
ployees in the project team has, however, frequently resulted in further tasks being 
defined. As figure 6-3 has already shown, participatory projects were more often 
planned in such a way that the original concept could be carried out. This indicates 
a better preparation of such projects. In fact, in the 21 projects in which the con- 
cepts developed in the beginning proved impracticable, resistance of the employees 
concerned was not mentioned as a problem in any of the cases. Probably, resistance 
in projects through participating employees in a positive kind of way does not prin- 
cipally aim at questioning the project as a whole but rather tries to make modifica- 
tions of the project planning. 

Difficulties in the course of a project are typical for complex projects. They are not 
necessarily an indication of bad work or lack of success. If the estabhshment of a 
project team aims at adapting planning to the specific frame conditions of the firm 
the difficulties occurring could be a sign that the necessary adaptation has been 
achieved. Such projects may in the end be more successful than those without ad- 
aptation. Besides the course to be taken by the project, the final assessment of suc- 
cess has therefore to be taken into account when evaluating the results of employee 
participation. Which differences can be determined in the project results of projects 
with and without participation? 
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It is not realistic to expect that a single written survey can capture the entire effects 
of a project on company performance. This is even truer given that very few manu- 
facturers carry out an ex-post assessments of techno-organizational innovations. 
The manufacturers were therefore asked to assess how far the project achieved im- 
provements for these four performance criteria: cost, quahty, ability to deliver and 
flexibihty. For these outcomes, projects with employee participation are shghdy or 
even considerably better than those in which employees were not asked to partici- 
pate in the project team (figure 6-5). 

Anticipated cost and quality improvements in PPC projects were achieved about as 
frequently whether employees participated or not. For improvements in dehvery 
and manufacturing flexibility, projects with employee participation performed no- 
ticeably better. Here, the higher goal attainment by manufacturers with employee 
participation is independent of establishment size or project characteristics such as 
volume or duration. 



Figure 6-5 Goal attainment in PPC projects and employee participation 
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6.4 Conclusions 

Germany has a long tradition of extensive participation of employee representatives 
in corporate decision-making. In recent times, new forms of direct participation and 
participation oriented organizational solutions have complemented institutionalized 
codetermination. On the European level, German companies are among the fore- 
runners in accepting employee participation, although they do not hold the leading 
position - for example, compare the study of the European Foundation (1997) or 
the figures for the diffusion in Sweden by NUTEK (1996) with the German situa- 
tion presented here. 

Any suggestion that increased participation of employees leads to disadvantages for 
German industry has not been proven by the results presented above from the 
manufacturing innovation survey of Fraunhofer ISI. Rather, companies with par- 
ticipation oriented organizational cultures show advantages in regard to relevant 
performance indicators. The advantages of participation of employees concerned 
also occur in projects that are aimed at realizing techno-organizational innovations, 
although the thesis that participation increases acceptance of the changes could not 
generally be proven. 

However, the more that employees are valued as sources of important information 
and knowledge and the more their creativity is called for, then concerns about em- 
ployee resistance become less relevant to the implementation of process innova- 
tions. In this case, employees are not just given the role to simply accept all proce- 
dures without discussion. In order to gain cooperative and responsible employees, 
one has to accept the possibility of resistance. This requires flexibility and openness 
to overcome conflicts that arise from resistance. The fact that projects with the par- 
ticipation of the employees more often accomplish their goals can be taken as an 
indication that the potential of participation of employees concerned has not yet 
been fully exploited. Particularly when the flexibility of production is the aim, in- 
creased involvement of the employees during the realization of the project counts. 

Although the competitive position of firms in the German investment goods sector 
is arguably weaker now than in the past, the problems of these firms cannot be at- 
tributed to employee participation. Indeed, it might even be argued from a business 
point of view that there is some more room for attaining advantages from an in- 
creased use of participation oriented organizational solutions and improved partici- 
pation of employees in decision-making. 
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Flexibility at Work 



Gunter Lay and Claudia Mies 



7.1 Introduction 

Germany has an extensive array of rules and norms that regulate employee working 
hours and business operating times, including when during the week and weekends 
that manufacturers are permitted to operate. These limitations on working times are 
often highlighted in discussions about the barriers that constrain German industrial 
competitiveness. Indeed, the organization of working hours in industry can be 
viewed as a major indicator of rigidity or flexibility in the German manufacturing 
system and of the adaptation by German enterprises and workers to broader eco- 
nomic and societal changes. Fundamental changes in working hours in Germany 
involve negotiation processes on at least four levels: legal regulations, industry- 
wide collective bargaining agreements between trade unions and employers’ asso- 
ciations, plant agreements and individual job contracts (Bullinger 1995). 

Previously, efforts to modify working hours in Germany centered on the length of 
working hours (a 35 hour week, phasing out overtime in order to reduce unem- 
ployment) and on the implications of more varied working hours (health hazards 
from shift-work and night work versus better exploitation of manufacturers’ capital 
equipment). Now, debate is concentrated - under the rubric of flextime - on another 
aspect: the distribution of working time as a function of the amount of work needing 
to be done (Hegner et al. 1995, Lehndorf and Bosch 1993, Seifert 1995). 

There are two central issues in the current debate about flextime. The first concerns 
the period of time over which the flexible working hours have to balance out. What 
room for maneuver should there be when allocating different quantities of working 
hours to days of the week, weeks of the month or months of the year, in relationship 
to the amount of work that needs to be done? The second issue is about the assign- 
ment of authority to set actual working times within a firame of a flexible work 
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times concept. How can a balance be struck between manufacturers’ efforts towards 
flexibility and the preferences of individuals? 

In the ISI manufacturing innovation survey, we were able to gather information on 
practices and trends in working hours in the German investment goods industry. 
This chapter describes some of the most significant results obtained on this aspect. 
There is a review of the diffusion of flexible working time concepts and an analysis 
of the use of various flextime models by plant size, industrial branch, business ori- 
entation, and type of production. The chapter then considers the link between flex- 
time and the adoption of other changes in work organization within the plant. 



7.2 Diffusion of Flexible Work Time Concepts 

Flexible work time concepts in which daily working hours are not rigid are now 
being practiced by 56 percent of establishments in the Germany investment goods 
industry. Several different models are used, with variations according to whether 
the working time account has to balance monthly, yearly or over the working hfe of 
the employee. About 35 percent of manufacturers are using a model in which plus 
or minus hours have to balance out by the end of the month, while 33 percent of 
manufacturers are using a concept in which the work time has to balance out within 
the year. Only one percent of manufacturers use a model based on the employee’s 
working Hfe as the balance period. Therefore, in spite of prominent examples like 
Hewlett-Packard (see Pfander 1995) this model is not widespread in German indus- 
try. 

It is clear from the percentages given above that some manufacturers have intro- 
duced more than one flextime model in parallel. Moreover, even among those firms 
that have adopted flextime, the intensity and universality of use varies. Of the 
manufacturers in the survey that have introduced a flextime model based on a 
monthly balance period, 16 percent are still in a pilot phase, 54 percent offer this 
model in some parts of the plant, and 30 percent are using it for all their employees. 
For manufacturers that have implemented flextime on a yearly balance period, 18 
percent are stiU experimenting with the model on a pilot basis, 36 percent are of- 
fering it in some parts of the plant and 46 percent state that they are using it for all 
their workers. It is interesting to note that flextime models based on a yearly period 
tend to be used throughout the manufacturer more often than models based on a 
monthly period, (see figure 7-1, which illustrates the diffusion of flextime as well as 
the use of other flexible work concepts.) 
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Figure 7-1 Diffusion of flexible working time concepts in the German 

investment goods industry 



■ For all emplayees 

■ In some parts of Ifae firm 

■ In a pilot phase 




Flextime models with capacity compeniatioD Flexible Autonomous 

monthly yearly working shift work team decisions 

basis basis life 



In the case of manufacturers that have implemented a working time model based on 
the employee’s working life, 61 percent are using the model throughout the manu- 
facturer, 31 percent are engaged in pilot schemes and 8 percent have introduced the 
model in parts of the manufacturer. However, due to the extremely small numbers 
of cases involved, these percentages should be interpreted very cautiously. 

Experience with flextime has shown that manufacturers are confronted with prob- 
lems particularly when this is combined with shift-work. With shift-work, the pos- 
sibihty of temporarily extending daily working hours to the legally permitted 
maximum of 10 is constrained by the fact that the same equipment may be needed 
by workers on another shift. This makes it all the more remarkable that 22 percent 
of manufacturers in the sample stated that they have a flexible shift-work model. 
However, in the great majority of these (73 percent) only some of the shift- workers 
were included in the model. Just 9 percent of manufacturers surveyed stated that 
they had flexible shift-work throughout. The remaining 18 percent are still gather- 
ing experience with pilot schemes for the realization of flexible shift-work models 
(figure 7-1). 

In flextime models based on a monthly or yearly balance period, the decision on 
how daily work is to be organized can be made in several different ways. One op- 
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tion is to delegate the planning of working hours to work teams, who make autono- 
mous decisions depending on the requirements of customer demands. This flextime 
concept, in which the regulation of work times is strongly decentralized and thus 
requires a high degree of competence and responsibility from employees, is imple- 
mented in 6 percent of establishments. One third of these manufacturers (37 per- 
cent) are currently trying out the feasibility of this concept in pilot schemes; how- 
ever, more than half state that they have already introduced it in parts of production. 
At 6 percent, comprehensive implementation of this model throughout the plant is 
encountered just as seldom as manufacturers that are organized entirely on team- 
work principles (see chapter 2). 



7.3 Use of Flextime by Establishment Size, Industry and 
Strategic Orientation 



Larger manufacturers are more likely to use flextime than smaller ones. The work 
time model based on a monthly balance period is used in 30 percent of small manu- 
facturers (up to 100 employees), in 41 percent of medium sized manufacturers (100 
to 500 employees) and 45 percent of large manufacturers (more than 500 employ- 
ees). The flextime model that takes the year as a balance period is being used in 22 
percent of small manufacturers, 47 percent of medium-sized manufacturers and 54 
percent of larger manufacturers (figure 7-2). Large and medium-sized manufactur- 
ers thus prefer the “annual” model. For flexible shift-work, use also varies by es- 
tablishment size. Flexible shift-work has been implemented by 17 percent of small 
manufacturers, 25 percent of medium sized manufacturers and 46 percent of large 
manufacturers. 

These values may reflect the difficulty small and medium sized manufacturers have 
in finding the resources for planning and introducing flextime concepts, as well as 
the work involved in administering systems of this kind. It should also be borne in 
mind that know-how about flextime options is more likely to be present in larger 
manufacturers. 

There are also variations in the use of flextime by specific industries within the in- 
vestment goods sector, although no clear trends emerge. Compared against the av- 
erages for the whole investment goods sector, electrical engineering manufacturers 
are more likely to use monthly flextime concepts (39 percent) and autonomous team 
decisions (11 percent). On the other hand, in the automotive industry, use of the 
annual model is above average (38 percent). In the mechanical engineering indus- 
try, the distribution of the various flextime concepts closely matches the average for 
the investment goods sector as a whole. In the other branches of the investment 
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Figure 7-2 Use of flextime models in the German investment goods industry, 

by establishment size 




goods industry, the flexible organization of shift- work (at 26 percent) is noticeably 
more diffused than in the other investment goods subsectors. We will return later to 
the question of how far these differences are attributable to specific production con- 
ditions and needs. 

We also probed the extent to which the use of flextime models is related to manu- 
facturers’ strategic business orientation. In the ISI survey, we categorized manu- 
facturers by four strategic orientations (on the basis of their self-assessments): 

• manufacturers that want to compete on the market mainly via their product 
prices, and are thus primarily interested in reducing their costs; 

• manufacturers that are pursuing a quality-oriented strategy by offering very high 
quahty products in “up-market” price segments; 

• manufacturers that are trying to distinguish themselves from their competitors by 
their broad range of products; and 

• manufacturers that aim to achieve success through fast and flexible delivery. 
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Figure 7-3 Use of flexible work times in the German investment goods in- 

dustry, by competitive strategies 




We then compared the use of flextime models with these different strategic orienta- 
tions (see figure 7-3). There is a relatively high use of flexible shiftwork (27 percent 
of the group) in manufacturers where improving the ability to deliver is the strategic 
competitive aim. These manufacturers also are more likely to devolve flextime de- 
cisions to autonomous teams (11 percent of the group). This finding reflects the 
special need for flextime by manufacturers who compete by prompt delivery. These 
plants depend more than other establishments on the abiUty and willingness of 
workers to work together to responsively meet customer demands. 



7.4 Influence of Product and Type of Manufacturing on the 
Implementation of Flextime Models 

It is possible that the differences in the diffusion of flextime models with the in- 
vestment goods sector reflect different operational requirements for working time 
concepts resulting from the type of products manufactured and the method of pro- 
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duction. This section examines the diffusion of flextime models as a function of 
four factors: 

• the complexity of the products manufactured; 

• the type of production - production program (producing standard customer or- 
ders or to stock) or custom-made products; 

• batch sizes; 

• the organizational principle of production (job shop production, flow shop pro- 
duction, or manufacturing segmentation). 

Based on this analysis, three types of manufacturers can be distinguished (figure 7- 
4). Each type differs not only in the use of flextime but also in their manufacturing 
and product characteristics. It appears that the manufacturers that have shown least 
interest in flexible working time models are those with predictable sales expecta- 
tions able to produce for inventory independently of individual customer orders. In 
the survey, this is clearly demonstrated by the below-average percentages obtained 
for flextime models in these manufacturers, not only for monthly flextime models 
(11 percent) but also for flexible shift- work (8 percent). In this group of manufac- 
turers the necessity for capacity-related flexibility is - or is considered to be - so 
small that there is not so much pressure to introduce flexible working hours. 



Figure 7-4 Use of flextime by differences in product and manufacturing 

characteristics 
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If manufacturers follow a fixed production program but also carry out customer- 
specific variants within this program, and if the products concerned are also simple, 
produced in large batches and in flow shop production, they have - understandably 
- a higher than average tendency to adopt flexible shift-work. In this situation, 
meeting customer-specific wishes for variants causes fluctuations in capacity that 
have to be accommodated despite a large-scale flow shop production. 

Where manufacturers of complex products are not organized in job shop or flow 
shop production, but have already regrouped their machines in product or customer- 
oriented work cells (manufacturing segmentation), flextime models tend to be im- 
plemented in order to accommodate fluctuations in demand. This is clearly shown 
by the fact that product-oriented segments are linked with yearly- or monthly-based 
flextime models in 40 and 38 percent of cases respectively. 



7.5 Influence of Work Organization on the Use of Flextime 
Models 

New production concepts involve changes in work organization that include the 
decentralization of authority to decide, task integration and teamwork. Flexible 
models of working time have often been viewed as measures to support these other 
fundamental changes in work organization (Mies 1997 p. 184). But what exactly is 
the correlation between the implementation of new forms of work organization and 
the use of flextime models? The results from the ISI survey can be used to provide 
answers to this question. 

The analysis shows that where changes in work organization are implemented, 
flextime models are used more often. In manufacturers with decentralized decision 
processes, the frequency of yearly-based flextime models (44 percent of manufac- 
turers) and flexible shift-work models (32 percent of manufacturers) is higher than 
average. Working time decisions by autonomous groups are also more widely dif- 
fused (10 percent of manufacturers). For manufacturers that have intepated previ- 
ously separate functions, monthly- and yearly-based flextime models are slightly 
more frequent than average (39 percent and 35 percent respectively) and the imple- 
mentation of flexible shift- work models (31 percent) is considerably above average 
(figure 7-5). 

In manufacturers using teamwork, the diffusion levels for flextime models based on 
a monthly or a yearly period (43 and 38 percent of manufacturers, respectively), for 
flexible shift-work (27 percent of manufacturers), and for autonomous poup deci- 
sions (10 percent of manufacturers) are all higher than the corresponding figures for 
manufacturers where teamwork is not used. (See figures 7-6 and 7-7.) 
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Figure 7-5 Flextime and decentralization of planning and control functions 

in the German investment goods industry 
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Figure 7-6 Flextime and task integration in the German investment goods 

industry 
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Figure 7-7 Flextime and the use of teamwork in the German investment 

goods industry 




These correlations indicate that between adopters and non-adopters of the organiza- 
tional elements of new production concepts in manufacturing, there are differences 
in use of flextime concepts. But these differences are not so great as would have 
been expected from the discussion on the mutual interdependency of these two or- 
ganizational fields (see Schneider 1992). New organization and production struc- 
tures are not yet complemented by flexible forms of working time over a broad 
front. One reason for this may be that until now manufacturers have concentrated 
their efforts on re-organizing work structures, and that a parallel adaptation of 
working time models could not be managed at the same time. 



7.6 Conclusions 

The use of flexible working times - with the aim of meeting customers’ orders faster 
while also reducing costs due to overtime pay, and then compensating by reducing 
personnel capacities at times when demand is lower - has passed through the ex- 
perimental stage in the investment goods industry in Germany. For many manufac- 
turers, flextime has now become a part of everyday life. This is particularly evident 
among large manufacturers. But it is even more evident in manufacturers with cus- 
tom-made production involving many variants than for manufacturers with large 
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batch production programs. Additionally, flextime is found more frequently in 
manufacturers that have introduced new organizational production concepts, such as 
product-oriented manufacturing segments or teamwork, than in manufacturers that 
(still) adhere to traditional modes of production. 

It is interesting to note that flexible working hours have been accepted more readily 
and with much less controversy by German industry than by the country’s service 
and retail sectors. Industry is clearly more exposed to international competitive 
pressures that demand greater flexibility, whereas the service and retail trades are 
more domestically oriented. Yet, there are other structural factors involved. In in- 
dustry, capacity demand differences do not occur at such short notice, periods of 
low and high capacity demand are longer and the compensation of peak capacities 
can be more freely planned within the working day or the working week. This plan- 
ning freedom can be used to coordinate the interests of the manufacturer and the 
individual in such a way that both sides can benefit from flexibility. 

The delegation of decisions on work times to autonomous groups represent a poten- 
tially effective way of allowing flexible, decentrahzed organization of work by the 
employees themselves. However, the fact that this combination of flextime and de- 
volved workgroup decision making is still not very widespread as yet should moti- 
vate manufacturers to think even harder about how the flexibilization of working 
hours can be hnked to other improvements in the workplace. 
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Innovation versus Emigration - New Production 
Concepts and Transborder Relocation 



Steffen Kinkel 



8.1 Introduction 

An intense debate is now underway about the advantages - and especially the dis- 
advantages - of Germany as a location for industry. In particular, criticism is lev- 
eled at Germany’s unfavorable framework conditions such as high taxation, exces- 
sive bureaucracy, numerous regulations, and high wages and wage-related costs. At 
the same time, German enterprises increasingly seek to expand their sales by open- 
ing up new international markets and fields of business close to foreign customers. 
Thus, whether to lower costs or to serve international markets, many German firms 
have relocated - or are considering the relocation of - parts of their production 
abroad. 

This chapter uses data from the 1995 ISI manufacturing innovation survey to inves- 
tigate current trends in relocation and to investigate the effects associated with 
transferring production to locations abroad (see Kinkel 1996). Two major themes 
are examined. First, the chapter assesses the transfer of production capacities to 
locations outside Germany in the previous two years and examines plans to relocate 
production abroad in future years. Second, the chapter explores the relationships 
between the relocation of production abroad and the business performance of pro- 
duction functions remaining in Germany, focusing on flexibihty, productivity and 
the time to market of new product development. 



8.2 Extent of Actual and Planned Relocations 

Of the investment goods estabhshments questioned in the ISI survey, 17 percent 
stated that they had relocated production capacities abroad in the last two years. Of 
these, more than four-fifths are planning more production transfers in the coming 
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two years, while 20 percent of the remaining establishments want to take this step 
for the first time. This means that 31 percent of establishments are planning first or 
additional transfers abroad in the next two years. If these establishments are differ- 
entiated according to structural characteristics, the following picture emerges (fig- 
ure 8-1). 

Figure 8-1 Actual and planned production relocations abroad, investment 

goods sector 




In the past, production transfers have been particularly prevalent for large manu- 
facturers with 500 or more employees. More than half the establishments in this 
category (54 percent) have relocated production capacities abroad over the last two 
years. On the other hand, small manufacturers with less than 100 employees (8 per- 
cent) and medium-sized manufacturers with a workforce of 100 to 500 (24 percent) 
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have not been nearly so involved in relocations so far. However, a “catching-up” 
effect can be observed. If their plans are realized, the relocation rates for small and 
medium sized manufacturers will double or triple in the next two years, compared 
to the previous two-year period. 

The automobile industry, where one-third of the establishments in the survey have 
already made production transfers abroad, is further along in this respect than other 
sectors such as mechanical engineering and electrical engineering (each with trans- 
fers made in 19 percent of establishments). For the coming two years, however, 
these sectors show nearly the same level of planned transfers as the automobile in- 
dustry. The mechanical engineering industry reports a relative relocation growth 
rate - compared to the past two years - of 84 percent (a jump from 19 percent to 35 
percent of establishments contemplating relocations abroad). In electrical engi- 
neering, the comparable relocation growth rate is 58 percent (from 19 percent to 30 
percent of establishments). 

The types of products most often mention as particularly suited for relocating pro- 
duction abroad are those which combines a low degree of technological complexity 
with a high degree of standardization, and can thus be produced on a large scale. 
Routine products of this kind can be manufactured in labor-intensive or automated 
processes, depending on the type of product and the production location. Due to 
their relative simplicity, this group of products can also be produced by less skilled 
or qualified personnel than are required for other product types. Indeed, analyses 
show that producers of simple products in large-scale production are more likely to 
have made production relocations (22 percent of establishments, compared with 16 
percent in the case of producers manufacturing complex products in smaller-scale 
production). However, a “catching-up” effect seems to be setting in. For transfers 
planned for the next two years, a significant difference between these two catego- 
ries is no longer apparent. This is an important shift, suggesting that more foreign 
locations have developed the capabilities to sustain complex production. 



8.3 Production Relocation and Strategic Orientation 

When making decisions about transferring production abroad, a firm’s strategic 
orientation is decisively important. On the one hand, relocation may be used, in a 
cost-oriented strategy, to realize lower production costs, thus gaining competitive 
advantages in the price competition. On the other hand, establishments aiming at 
shorter lead and delivery times, or the rapid commercialization of innovative prod- 
ucts, in a performance-oriented strategy, may be enabled to exploit new potentials 
in these performance parameters by relocations that bring them “closer to the mar- 
ket.” 
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Evidence from the ISI survey allows us to assess the relative importance of these 
two strategies (see also figure 8-2). Manufacturers whose primary aim is to become 
or remain competitive in price competition by pursuing a cost-oriented strategy 
transfer production capacities abroad more often (19 percent) than establishments 
whose strategy is to distinguish themselves through performance parameters (13 
percent). Cost-oriented are presumably attracted by the lower costs of production 
outside of Germany. However, establishments with a performance-oriented strat- 
egy, arguably do not as strongly perceive that the advantages of being closer to for- 
eign markets outweigh the disadvantages of supplying those markets from Ger- 
many. 

The strategic orientation of establishments has a stronger influence on relocation 
decisions than do basic frame conditions within the firm, such as the complexity of 
products or processes. The percentage of production relocations abroad in estab- 
lishments with a performance-oriented strategy turns out to be as low as 13 to 14 
percent, irrespective of whether the firm manufactures simple products on a large 
scale or complex products on a smaller scale. A different picture emerges for estab- 
lishments with a cost-oriented strategy: here the 25 percent of establishments that 
have made production transfers are mainly large-scale producers of simple prod- 
ucts. It seems that these firms react particularly strongly to pressures to reduce costs 
by producing abroad. 

Figure 8-2 Production transfers already made, differentiated by strategic 

orientation and product complexity 



Cost-oriented strategy 
PeTfonnarcc-orienled strategy 



Simple products 
on large scale 



Complex products 
on small scale 



Total 
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30 % 




95 



8.4 Production Relocation and Performance Parameters 

To analyze the effects of production transfers on a firm’s performance parameters, 
such as flexibihty or time to market, it is necessary to clarify the various ways in 
which areas of production can be transferred to locations abroad. Full relocation 
may mean that whole product lines are transferred to foreign locations. Partial relo- 
cation may that preliminary, intermediate or finishing stages of a product hne are 
relocated abroad. This extension of the production chain generates additional two- 
way export-import interfaces, and creates a need to co-ordinate storage capacities 
and the timing of materials and deliveries with product orders. 

The interface problems associated with the partial relocation of product hues abroad 
make it relevant to compare overall lead times as a criterion for estabhshments’ 
flexibility in reacting to customer orders. This comparison reveals a significant dif- 
ference: establishments that have made production relocations abroad within the last 
two years have average overall lead times of 80 days, as opposed to 61 days for 
establishments whose production is located exclusively in Germany. In other words, 
establishments that have relocated production have their lead times that are 31 per- 
cent longer (figure 8-3). 

Producers who manufacture complex products on a relatively small scale and who 
relocate production abroad do so with a sacrifice of flexibility. At 125 days, the 
overall lead times of these establishments are an average of 39 percent longer than 
in estabhshments of the same type which have not transferred any parts of produc- 
tion abroad (average lead times: 90 days). This difference is not attributable to dis- 
tortions caused by the parameter of firm size. The group of producers of complex 
products in small-scale production does not include a higher-than-average propor- 
tion of large enterprises, with their relatively long lead times and more frequent 
relocation of production capacities. 

By contrast, producers manufacturing simple products on a large scale show no 
significant differences concerning flexibihty. Their average overaU lead-time hes 
between 22 and 23 days, regardless of whether they have made production reloca- 
tions abroad or kept their entire production in Germany. For one thing, this group of 
estabhshments tends to transfer whole product lines, so that the problem of ex- 
tended production chains requiring additional management only occurs to a hmited 
extent. For another, it appears that the simpler product structure and the resultant 
simpler process structure in these estabhshments means that new production chain 
links are more easily mastered. 

If a firm is pursuing a performance-oriented strategy with the aim of distinguishing 
itself from its competitors by becoming an innovation leader, the product develop- 
ment time (time to market) becomes one of the decisive criteria by which this strat- 
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Figure 8-3 Lead times and product development times related to production 

relocation and product complexity 
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egy stands or falls. The shorter the time to market - defined as the elapsed time 
taken to develop an innovative product to the point where it can be launched on the 
market - the greater are the chances of success in competition. It has been shown 
that relocating production abroad increases the average time to market by over 14 
percent, from 14 to 16 months. However, there are also differences in the pace of 
innovation depending on the complexity of the products being manufactured. 

The negative impacts on lead-time of relocating production capacities abroad are 
particularly apparent for complex products manufactured on a small scale. In this 
situation, the average time to market goes up by 50 percent, from 12 to 18 months. 
The additional interfaces created by relocation appear to inhibit product develop- 
ment processes, especially if the new developments concerned are complex prod- 
ucts. 

On the other hand, the average time to market for producers of simple products 
manufactured on a large scale is between 16 and 17 months, regardless of whether 
production relocations have been made or not. The simpler production structures 
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mean that development processes are easier to master and their efficiency hardly 
seems to suffer from the existence of extended production chains. 



8.5 Production Relocations and Productivity 

The main motive of producers of investment goods in transferring production ca- 
pacities to foreign locations is to exploit cost reduction potentials. What effect does 
this cost-driven relocation have on productivity? The ISI survey allows productivity 
to be calculated in terms of value added per employee created within the establish- 
ment. For all establishments included in the survey, the average value added per 
employee was 126,000 DM. 

Within this average, the relocation of production is associated with differences in 
value added per employee. It appears that establishments which have relocated 
some parts of their production abroad in the last two years have a value added per 
employee in Germany that is 18 percent higher, at 145,000 DM, than enterprises 
which do not produce abroad (123,000 DM). Thus at first sight it would seem that 
relocations are associated with better productivity performance at home. However, 
it is clear that in a strategy based solely on relocation, the average productivity of 
the parts of production remaining in Germany goes up. This is because less produc- 
tive product lines or production processes have been rationalized by transferring 
them abroad (and so are no longer counted in purely German-based calculations of 
value added per employee). This does not imply that the processes remaining at 
home have been improved. Indeed, a critical question arises as to whether produc- 
tivity might be even higher in a strategy that aims at optimization rather than at re- 
location. 

One approach to improving the productivity of establishments in Germany is the 
implementation of new production concepts. As shown in Chapter 3, judicious use 
of new production concepts can substantially improve the productivity of estab- 
lishments (see also Lay, Dreher and BQnkel 1996, Lay and Mies 1997). From the 
two alternatives of relocating production or modernizing production structures by 
the introduction of new production concepts, the following matrix of strategies can 
be derived (figure 8-4): 
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Figure 8-4 Production strategies distributed between relocation and 

the introduction of new production concepts 
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This matrix defines four strategies. Traditionalists (Strategy O) have neither intro- 
duced individual elements of the new production concepts, nor relocated parts of 
their production abroad in the last two years. Relocators (Strategy A) have made 
production transfers to locations abroad, but have not realized any new production 
concepts in the parts of production remaining in Germany. Modernizers (Strategy 
B) have introduced new production concepts at their German production sites, 
without relocating parts of production abroad at the same time. Finally, Partial 
Modernizers (Strategy C) have relocated production capacities abroad in the last 
two years and at the same time have also implemented new production concepts in 
the parts of production that have not been relocated. 

The establishments responding to the ISI survey were allocated to this matrix, and 
the productivity levels under each strategy for the parts of production remaining in 
Germany were calculated (see figure 8-5). 

The establishments with the lowest productivity are those which pursue Strategy O. 
These have not introduced any elements of the new production concepts, nor have 
they made any relocations of production. The average value added per employee for 
establishments following this strategy is only DM 99,800 per employee. 

Higher productivity is attained by establishments following Strategy A, with an 
average value added per employee of DM 140,000 per year. In this variant, the ar- 
eas of production that are least productive in Germany are relocated abroad, but no 
new production concepts are realized. The average productivity of the parts of pro- 
duction remaining in Germany then goes up by 40 percent, solely because the pre- 
viously most “unproductive” manufacturing processes are no longer there. How- 
ever, the processes remaining in Germany do not become more efficient due to the 
relocations. 
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Figure 8-5 Average productivity correlated with production relocation and 

the use of new production concepts 
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The establishments that show the highest productivity are the ones that have 
adopted Strategy B, i.e. by solely implementing intrinsically compatible elements of 
new production concepts at their location in Germany. These include, for instance, 
segmentation of production supported by work reorganization with decentralized 
decision-making competencies and broader job content, the combined use of vari- 
ous concepts for quality assurance, or intra-firm and inter-first just-in-time con- 
cepts. The use of intrinsically compatible elements of new production concepts im- 
proves the overall productivity of establishments by rendering much more effective 
all product lines and areas of production in which the new concepts can be applied. 
This boosts the average value added per employee by approximately 50 percent 
over the base Strategy O, to an annual level of DM 150,000 per employee. However 
- unlike strategy variant C - the entire production volume remains at home. 
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Surprisingly, in Strategy C, the combined use of strategies B and A, there is no 
summation of the productivity effects. In this variant, establishments transferred 
parts of production to foreign locations while trying at the same time to render the 
remaining German production more effective through the introduction of new pro- 
duction concepts. The average annual value added per employee is DM 145,000 or 
145 percent of the base strategy. But the productivity of Strategy C estabhshments 
is lower than the productivity of estabhshments (Strategy B) which did not engage 
in any relocation but put aU their efforts into the new concepts. 

Thus, it appears that the productivity of the previously most unproductive processes 
in exclusively domestic production can be greatly improved by introducing the new 
production concepts. Improvement possibilities are high in comparison to a situa- 
tion in which these areas of production are simply removed from the German pro- 
ductivity statistics (“swept under the carpet,” so to speak), by transferring them to 
foreign locations. Moreover, when the whole of production remains in Germany, 
greater synergy ejfects are generated. When using new production concepts the need 
for coordinating, planning and other administrative tasks is to some extent inde- 
pendent of the production volume. On the other hand, when parts of production are 
transferred abroad, new interfaces are created requiring additional coordination and 
administration. 

The productivity effects that can be achieved using compatible elements of new 
production concepts at the original “home” location can more than compensate the 
rationahzation potentials that could be exploited by cost reduction in relocating 
production capacities abroad. Contrary findings only occur if firm types are differ- 
entiated according to the complexity of their products (see figure 8-6). The superior 
productivity potential of new production concepts compared to relocation, demon- 
strated above for the investment goods industry as a whole, also holds good for the 
sub-group of manufacturers of complex products in small-scale production. By 
contrast, where large-scale manufacturers of simple products have used intrinsically 
compatible elements of new production concepts as a rationalization instrument in 
exclusively domestic production (Strategy B), their productivity has been lower 
than in establishments that have also - or exclusively - realized cost advantages by 
relocating production capacities abroad (Strategies A and C). 

The rationalization and cost reduction potentials of new production concepts, as 
measured by their contribution to improving productivity, still appear insufficient 
for establishments that produce simple, mass-produced products: the effects that can 
be achieved in solely domestic production are not substantial enough to constitute 
an alternative to relocation strategies. There would seem to be a need here for new 
concepts capable of being adapted intelligently by these establishments, thus ena- 
bhng them, too, to stay competitive in the price competition while remaining in 
Germany. 
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Figure 8-6 Productivity related to production strategy and product 

complexity 
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Another reason for the absence of rationahzation effects is to be found in the strate- 
gic orientations of producers of relatively non-complex products in which the new 
production concepts are embedded. Considering the effects on productivity and 
flexibility of the use of complementary elements of new production concepts in 
different types of establishments, the following relationships are found (figure 8-7): 

• In establishments that manufacture complex products on a relatively small scale, 
and have implemented complementary elements of the new production con- 
cepts, productivity is 34 percent higher than in establishments of this type that 
have not modernized their production appropriately. 

• For producers manufacturing simple products on a large scale, “combined” use 
of these concepts brings a much smaller productivity advantage of six percent. 
On the other hand, with manufacturers of complex products, combined use of 
several elements has no significant influence on overall lead times. 

• By contrast, the lead times of the firm type “large-scale producers of simple 
products” are reduced by 48 percent if different elements of new production 
concepts are judiciously combined. This group of establishments seems to use 
the potentials of the new concepts specifically to strengthen performance- 
oriented competition factors such as flexibility. 
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Figure 8-7 Productivity and lead times related to the use of new production 

concepts 



I Users of **coinbmcd" elements of new production concepts 
T* Non-users of new production concepts 




In this context, it becomes apparent that an “even” distribution of the effects 
achievable with new production concepts is only possible up to a point (see Lay 
1997). If efforts are concentrated on improving performance-oriented parameters, 
rationalization is only possible to a limited extent. If, as seems to be the case with 
producers of complex products, all the firm’s efforts are put into realizing the cost 
reduction potentials of reorganization, then no contributions can be expected to im- 
proving other relevant competition factors, apart from the product price. 



8.6 Conclusions 

In the German investment goods industry, the trend towards relocating production 
capacities abroad will accelerate in the immediate future. Almost one-third of enter- 
prises are planning (first or further) relocation activities in the near future, as com- 
pared to the 17 percent of establishments that have made relocations in the recent 
past. Particularly in small and medium sized establishments, a very strong “catch- 
ing-up” effect can be observed. If these plans are realized, relocations will more 
than double in the next two years. Increasingly, these enterprises appear to be expe- 
riencing the possibility of internationalizing their business activities as a pressure 
that also affects their production, compelling them to produce in other locations. 
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The strategic orientation of establishments has a more sustained influence in this 
respect than characteristics such as firm sector or product complexity. Production 
capacities are being relocated particularly by establishments that are seeking to 
strengthen their cost factor in competition via low-cost production abroad. Estab- 
lishments with a strategy based on high performance, on the other hand, tend not to 
relocate so often, for fear that some relevant performance parameter might be 
weakened. In fact, results indicate that establishments which have relocated pro- 
duction capacities abroad within the last two years are far less flexible in reacting to 
customers’ orders and at the same time the time to market is slowed down substan- 
tially. In the increasingly competitive “race against time,” this time lag may prove 
to be the decisive negative factor for the market success of an enterprise. 

In view of this, the increasing tendency of small and medium-sized establishments 
towards future relocations of production must be regarded critically. The perception 
by these establishments that they must have a presence abroad, increases the danger 
of relocation decisions being made in a hurry. Thus, the possible negative conse- 
quences for flexibility and iimovative capability may often be left out of considera- 
tion when reaching a decision, despite the fact that good reactive ability and flexi- 
bility are central competitive advantages that need to be maintained for small and 
mid-sized manufacturers. Neglect of parameters such as these may result in painful 
costs in the medium term, which may make it apparent after the event that reloca- 
tion decisions were a step in the wrong direction. However, these decisions are very 
hard to reverse, as they usually involve a loss of personnel-related know-how. The 
threatened loss of core competencies may bring great problems, particularly for 
small and mid-sized firms with their limited resources. 

On the other hand, relocations for reasons of cost do appear to raise the average 
productivity of locations in Germany. However, the unproductive production proc- 
esses are merely being “rationalized” out of existence. The parts of production that 
remain in Germany are not necessarily improved. It is suggested that an alternative 
to this situation is the use of new production concepts. A consistent reorganization 
of the processes taking place at the original location in Germany may well improve 
productivity to such an extent - without negatively affecting flexibility, innovative 
capability or core competencies - as to exceed the advantages that might be 
achieved by a foreign relocation. This option would even appear superior to a com- 
bined strategy of relocation plus restructuring of remaining areas of production. 

Only large-scale producers of simple products achieve less productivity by mod- 
ernizing their production structures than by relocating production capacities. How- 
ever, in this group of establishments, the new production concepts seem to be used 
mainly to improve performance parameters (rather than to improve productivity). 
This demonstrates that the potentials of the concepts are definitely suited to the pur- 
suit of different business strategies. On the one hand, their rationalization potentials 
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may be the central aim of reorganization measures supporting a cost reduction strat- 
egy. Producers of complex goods exploit these cost reduction potentials to the full, 
but are not able to improve other performance parameters such as flexibility at the 
same time. New production concepts can be used, on the other hand, to compensate 
the “locational” disadvantages of German enterprises by strengthening perform- 
ance-oriented competition factors. As demonstrated by the example of the manu- 
facturers of simple products, it is then only possible to increase productivity to a 
limited extent. Thus the scope for distributing the effects of new production con- 
cepts is limited (see chapter 4). 

In the light of these considerations, two alternative options are open to German 
companies when making a cost-oriented decision on relocation. First, firms can 
apply the new production concepts to improve performance-oriented parameters 
apart from the product price, like flexibility or time to market, in order to compen- 
sate productivity disadvantages. Second, they can try, by consistent reorganization, 
to optimize the productivity of their processes within Germany to such an extent 
that the cost reduction potentials of a possible relocation are more than compen- 
sated. Unlike relocation, both these alternatives mean that the whole of production 
remains in Germany, thus contributing to securing jobs at home. 
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New Production Concepts and Service Orientation: 
The Case of Teleservice 



Carsten Dreher, Gunter Lay, and Thomas Michler 



9.1 Introduction 

Goods made in Germany can not compete primarily through low prices. German 
production input costs, particularly the expense of labor, are too high for that. Over 
the last few decades, German manufacturers have successfully compensated for 
their disadvantages in production costs by focusing on advanced technology, high 
quality, and specialized products tailored to customer needs. However, recently an 
additional strategy has been added to this portfolio - to package together manufac- 
tured goods and complementary services (Reichwald and Moslem 1995, Ganz and 
Stanke 1996, Homburg and Garbe 1996). The basic idea is that the complementary 
services add value to the goods and distinguish them in the market, raising the 
package above the intense global price pressures that would otherwise apply (Simon 
1993). If enterprises succeed in melding goods and services into a combination 
which customers can order like a service, disadvantages based solely on manufac- 
turing costs do not become so relevant. 

In the investment goods sector, there are several ways in which goods and services 
can be integrated. Traditionally, many producers of machines offer maintenance and 
repair services as well as training for customer employees. New approaches have 
also been introduced through which products are leased rather than sold to custom- 
ers. These approaches allow vendors to offer regular upgrades to adapt machines to 
new technologies and standards or to run the machines with own personnel rather 
than the customers’ (see Lay 1996). 

The increasing complexity of machinery and equipment is one of the reasons that 
make the packaging of services and goods attractive to customers. The diagnosis 
and correction of faults places ever-higher demands on service personnel in terms of 
skills and qualifications. In their search to reduce costs, manufacturers use their 
expensive machines intensely and want high availability. The manufacturing proc- 
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ess has also become increasingly integrated, as buffer inventories have been 
slashed, individual manufacturing steps tightly linked to one another, and delivery 
times shortened. Long down times for machine repairs thus cause not only costly 
but also intolerable delays. 

For several years, some investment goods manufacturers have supplemented their 
product range by offering “teleservice” to rapidly supply specialized know-how to 
maintain and repair equipment (see Malle 1996). Teleservice usually involves the 
automatic recording of data from machines and processes operating in a customer’s 
factory, the analysis of this data in diagnostic program, and the transfer of the in- 
formation through an electronic network to the machine supplier’s service center 
(Adam, Bistram and Linnemann 1996). In this way, it is possible for specialists to 
identify problems - and initiate measures for correcting them - remotely. Response 
time is quicker and travel is avoided, thus reducing delays and costs. 

This chapter looks at the extent to which German industry make use of these sys- 
tems to monitor machines and plants via teleservice, drawing on the 1995 ISI manu- 
facturing innovation survey of the German investment goods sector. Patterns of 
teleservice use by establishment size and industry are examined. Whether tele- 
service replaces the users’ technical staff is also examined. These analyses provide 
a basis not only to examine the direction and pace of teleservice expansion in the 
future, but also to assess impHcations for business strategy and competitiveness for 
suppliers and users. 



9.2 The Diffusion of Teleservice 

The use of teleservice in German industry has developed gradually over the last 
twenty years. Although the first pilot appUcations of teleservice got underway in the 
second half of the 1970s, it was not until the late 1980s that diffusion picked up. 
Since the beginning of the 1990s, increasing numbers of firms have adopted tele- 
service. By 1995, about one quarter (24 percent) of plants in the investment goods 
industry in Germany were making use of the option of having plants and machines 
monitored by teleservice (figure 9-1). 

Teleservice is now diffusing at a growth rate that is rising annually. In theory, it 
might be expected that teleservice will follow other innovations, by diffusing along 
an “S-shaped” pattern. Thus, further increases in diffusion are possible, before the 
diffusion rate slows. Moreover, if one looks at the extent or density of use within 
establishments, as opposed to the aggregate user rate, the potential for growth may 
be even higher. On average, it seems that users only apply teleservice to about one- 
half of the possible applications in their facilities. Thus, in the future, teleservice 
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Figure 9-1 Diffusion of teleservice in the German investment goods sector 




could be of great interest not only for the three-quarters of firms that are still non- 
users, but also for firms that have already implemented this innovation. However, 
although the potential may be there for significant expansion in teleservice use, at 
present most of these non-users have not yet developed concrete plans to invest in 
teleservice, as a later section of this chapter discusses. 



9.3 Teleservice Use by Industry and Establishment Size 

Within the broad aggregated data on teleservice diffusion, there are important 
variations in use among different sub-sectors of the German investment goods in- 
dustry. The greatest diffusion is found in the mechanical engineering industry, 
where 28 percent of establishments use teleservice. Among producers of automo- 
biles, electrical engineering products and precision instruments and optical equip- 
ment, slightly over one-fifth of establishments are teleservice users. Lower tele- 
service diffusion is evident among producers of sheet metal goods and structural 
metal products, with user rates of 19 and 13 percent respectively (figure 9-2). 

However, there is also a wide range of user intensities within the mechanical engi- 
neering industry itself (figure 9-3). Textile machinery producers have the highest 
teleservice usage rates, at 41 percent, while among agricultural machinery produc- 
ers teleservice is used by only 14 percent of establishments. Since (as other studies 
have shown) textile and clothing manufacturers are themselves frequent teleservice 
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Figure 9-2 Teleservice use by industry, investment goods sector 
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users, this may be an instance where high customer-demand for teleservice encour- 
ages the suppliers of textile machinery equipment to also adopt teleservice in their 
own production. 

Another important structural characteristic affecting the diffusion pattern of inno- 
vation is the size of the user. Not surprisingly, our analysis shows the type of cor- 
relation typical for the use of innovative production technologies, with larger firms 
implementing teleservice more often than smaller ones. As many as 39 percent of 
establishments with more than 500 employees use teleservice solutions. The user 
rate for plants with 100 to 500 employees is 27 percent. Only 20 percent of small 
manufacturers with less than 100 employees make use of teleservice (figure 9-4). 

The idea that teleservice might substitute for in-plant maintenance personnel is not 
supported by our data. Small plants are less likely than large plants to have resident 
maintenance specialists and thus might be expected to fmd teleservice an effective 
option to more quickly resolve maintenance and repair problems. But it is larger 
plants which are more likely to have resident specialists to service and repair then- 
equipment that are increasingly taking advantage of teleservice to complement then- 
own capabilities, as section 9.4 discusses. 
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Figure 9-3 Teleservice use within the mechanical engineering industry 
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9.4 Teleservice: An Alternative to an Internal Service 
Department? 

We conducted further analysis to probe whether teleservice has been adopted as a 
substitute for in-house service capacities, or whether it has been used primarily to 
complement internal servicing and maintenance facilities. To do this, we correlated 
the employment of maintenance personnel with the use of teleservice. However, we 
found no relationship between these two variables. 

On average, four percent of the employees in the investment goods industry are 
engaged in maintenance. For plants where maintenance staff constitutes two percent 
or less of total personnel, 24 percent are using teleservice. In plants where mainte- 
nance staff makes up three to five percent of the workforce, 25 percent are using 
teleservice. Finally, in plants with a high proportion of maintenance staff (more than 
five percent of all employees), teleservice is used by 23 percent of estabhshments. 
Thus, teleservice use does not obviously correlate with the percentage of mainte- 
nance staff in a plant’s workforce. 

These results indicate that at present teleservice is not regarded as an alternative to 
the firm’s own servicing department. Rather, the advantages of teleservice are re- 
garded more as complementing in-house service facilities, with teleservice support 
from the machine manufacturer enhancing the users’ problem-solving capacities. 



9.5 The Future Development of Teleservice in German 
Industry 

Against this background, how will the use of teleservice develop in the future in 
Germany? Where are the potentials for increased use of teleservice in the invest- 
ment goods industry to ensure maximum availabihty of machinery and factories? 

Of the establishments that are already using teleservice today, one quarter are plan- 
ning to further extend their use of this innovation in coming years. This expansion 
might mean installing telemonitoring for more machines, or making qualitative im- 
provements to existing teleservice options. The planned extensions signal that these 
respondents have had positive experiences in using teleservice and are willing to 
make further investments in the future. Of the firms that have not used teleservice 
so far, 13 percent have concrete plans for adopting this innovation, while 87 percent 
do not (yet) consider its use to make sense for them. Thus, the firms now planning 
to become first- time users of teleservice represent a 10 percent share of the whole 
investment goods sector. 
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Future teleservice plans in the investment goods sector 
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If the plans by users and by plants that have not previously made use of teleservice 
are combined, it can be seen that about 16 percent of manufacturers in the invest- 
ment goods industry expect to start new or expanded teleservice projects. This im- 
plies that the diffusion rate will go up from one quarter to one third of firms. This 
growth stands in contrast to the largest group of firms - representing two thirds of 
the investment goods industry - who do not at present consider teleservice to be an 
appropriate way of providing support for their production. 



9.6 Conclusions 

Germany is said to have an international lead in terms of the range of teleservice 
options available and the technical level of solutions currently offered by suppliers 
(Hudetz and Hamischfeger 1997). Indeed, teleservice has become an innovation 
that has gained broad acceptance in German industry in assisting the smooth run- 
ning of manufacturing production processes. This is illustrated by our data on diffu- 
sion in the investment goods sector, with 24 percent of plants who are users today, 
and growth to up to 33 percent of users expected over the next few years. Tele- 
service appears to complement existing in-house capabilities, rather than substitute 
for them. 

However, the majority of plants that currently are nonusers still have no specific 
plans to introduce teleservice. It is possible that the companies that remain skeptical 
about teleservice are concerned about incompatibilities with their existing equip- 
ment and procedures. This is a typical reaction among non-users of new industrial 
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technologies. Proof that teleservice can fit with firms’ own servicing and mainte- 
nance concepts, and that machine suppliers can support teleservice as part of an 
overall service strategy, needs to be demonstrated to non-users for further signifi- 
cant market penetration to occur. Efforts to overcome this hurdle will open new 
diffusion possibilities. 
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Environmental Practices in Germany’s Investment 
Goods Sector 



Jurgen Fleig 



10.1 Environmentally Clean Production in German Industry? 

Environmental conservation has an important position in public discussion in Ger- 
many and has great significant in German politics, legislation, and regulation. Envi- 
ronmental laws and state funding incentives induce - or force - businesses in Ger- 
many, to pay attention to environmental conservation in manufacturing. In addition, 
environmental conservation in industry is also promoted by voluntary codes of 
compliance. 

The external pressures require German enterprises to invest for environmental con- 
servation. Since at least some of these environmental investments are necessary to 
meet specific regulations that vary by industry and process, there are great differ- 
ences in environmental investments between different industries. This is evident if 
one compares environmental spending for the investment goods sector with other 
branches of German industry, measured by the share of environmental investment 
in all investment (figure 10-1). Although investment goods firms spend a lower 
share of their total investments on environmental protection, business advocates are 
concerned that expenditures on environmental conservation technologies represent 
an additional cost-factor that endangers the competitiveness of the German indus- 
try. On the other hand, environmentalists argue that conservation measures not only 
lead to a cleaner environment but also save money through waste reduction and 
better efficiency as well as open-up new markets for clean products and technolo- 
gies. 

There has been a long-run increase in the share of investment allocated for envi- 
ronmental protection in the German investments goods sector, from 1.6 percent in 
1979 to 2.8 percent in 1994 (figure 10-1). The highest levels of environmental in- 
vestment (more than 3 percent of the total) were seen in the first half of the 1990s. 
This resulted largely from higher investments in technologies to reduce the cost of 
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Figure 10-1 Investment share for environmental conservation in German in- 
dustry, 1979-1994 




sewage and waste disposal. But, overall, environmental conservation investments 
are not very high in the investment goods sector, and have declined slightly as a 
proportion of all investments in recent years. Moreover, between 1988 to 1994, 
only one in eight firms in the investment goods sector made any environmental 
investments at all. At least for the investment goods sector, the expense of envi- 
ronmental protection is perhaps not as high as the frequency of public discussion 
might imply. 

To probe more fully the practices and implications of environmental expenditures 
in the German investment goods sector, this chapter examines two operational pro- 
cedures. The first is more technical - the use of “dry processing” in manufacturing 
production. The second is more organization - the use of environmental audits. The 
basis for analysis is the Fraunhofer ISI manufacturing innovation survey (see 
Kinkel and Dreher 1996, and also the appendix to this book). 

Dry processing involves manufacturing production steps like twirling, molding or 
drilling that are undertaken without cooling lubricants. This can be achieved by 
material substitution (using aluminum or plastic) or by changes in manufacturing 
procedure that are undertaken with help of suitable machines, so that no corre- 
sponding lubricants are required. 
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In some cases, it is very easy to work without cooling lubricants; no other changes 
within the process are required besides cutting off the inflow. Therefore one can 
find dry processes in use for thirty or forty years or even earlier, since the initial 
development of machine-based twirling, molding or drilling. In most other cases, 
changes that are more significant must be undertaken, especially in the materials 
used for cutting tools, the design of machines, and the quality of the material. The 
cost of disposing of used cooling lubricants in compliance with environment regu- 
lations has risen since the end of the 1970s and early 1980s. This has prompted 
innovations to reduce or to avoid cooling lubricants: new materials were developed 
and machines were redesigned, among other changes. However, some difficulties 
remain. Even with the new technology, it is often not easy to guarantee the neces- 
sary quality of final products. High fixed costs and overheads in changing materi- 
als, purchasing machines or training can only be reduced if all steps in manufac- 
turing are changed. But this is not always possible. 

Procedures for environmental auditing involve organizational as well as manage- 
ment actions to assess whether an enterprise is complying with its own or external 
standards to protect the environment. Environmental audits are necessary to meet 
some regulations. The most important environmental audits are the “Environmental 
Management Audit System” or EMAS (Oko- Audit 1993) and the ISO 14000 inter- 
national standard. In both cases the environment-management-system of an enter- 
prise is externally audited and, if in compliance, certified. 

The EMAS consists of several steps to achieve certification. First, the company 
must develop its environmental policy. Second, it conducts an initial environmental 
audit to identify weaknesses and potentials. Then it formulates an environmental 
program. From this program, environmental management goals are derived, which 
are very important because the company will be assessed on its achievement of 
these goals and its continuous improvement on the underlying criteria. In parallel 
the company develops a management system involving the allocation of responsi- 
bilities and the development of tasks and measures. The company should also de- 
velop a handbook or checklists for all employees. Information about this environ- 
mental system should be included in a publicly accessible company environmental 
statement. An external referee audits the management system and the statement. If 
successful, the company receives a certification that is recognized by the European 
Commission. Finally, there will be further internal audits to see whether the meas- 
ures brought some improvements and if the management system works. ISO 1400 
also requires extensive internal company documentation of environmental man- 
agement procedures, an external audit, and certification to standards. Despite these 
similarities, environmentalists say that there are some fundamental differences, 
pointing out that, compared with EMAS, ISO 1400 does not require as great a 
company commitment to environmental protection and improvement and there is no 
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requirement under ISO 14000 to make a public environmental management state- 
ment. 

Dry processing and environmental auditing (through methods such as EMAS and 
ISO 1400) each represent measures through which companies can address demands 
for environmental compliance. Both measures are voluntary; in general, there are 
reasons besides legal necessity for businesses to implement these measures. Busi- 
nesses are thus likely to undertake the measures (each of which involves expense) 
only if they see some corresponding benefits. Some businesses may implement 
these measures proactively to earn forerunner status and to improve their public 
image. Others will hope for economic returns, particularly through reductions in 
waste and improved efficiency. Since both measures are voluntary, it might be ex- 
pected that companies would only implement them if they are economically suc- 
cessful and have a favorable profit situation. This particular hypothesis is explored 
in detail after an analysis of the diffusion rates of the two environmental tech- 
niques. 



10.2 Dissemination of Dry Processing Technologies 

The share of the manufacturers in Germany’s investment goods industry that have 
implemented dry processing is about 17 percent, according the 1995 ISI survey. 
The diffusion rate is slightly highly in West Germany, at 18 percent, than in East 
Germany with 16 percent (figure 10-2). In 1989, there was a gap between the two 
regions of 6 percent, but after German unification. East German manufacturers 
rapidly upgraded their technological levels. Investments were made in machines 
(with government support) to revamp equipment, bringing in modem technologies 
like dry processing. 

The trends for the diffusion of dry processing suggest that it will reach a saturation 
level, under current conditions, of about 20 percent; in coming years, only 4 percent 
of the manufacturers plan to introduce the technology for the first time. This im- 
plies that the remaining 80 percent of manufacturers see no need or possibility to 
adopt dry processing. About one fifth of these companies have a very low share of 
mechanical production (under 5 percent) in their plants; for these the adoption of 
dry processing is probably not practical. But for the majority of companies, dry 
processing is not of interest because of technical or economic reasons. Possibly the 
necessary requirements for quality can not be guaranteed by this technology, or the 
technology is not cost-effective given numbers or range of products items pro- 
duced. 
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Figure 10-2 Dissemination of dry processing in the German investment goods 
sector 




Some companies may only use dry processing in parts of their manufacturing, 
meaning that there may be potential for greater deployment even among existing 
users. Respondents to the survey were asked to make their own assessment of the 
proportion of the potential for dry processing that they actually exploited. But this 
is hard to define: it can be interpreted to mean the workload of the machines, the 
part of the production program that uses dry processing, or the performance of the 
process. However, on average, respondents say that they exploit only about 50 per- 
cent of the technical potential of this environmental protection technology. By 
comparison, CNC technology is exploited on average to about 70 percent of its 
potential. There is also a wide range in the levels of exploitation of dry processing 
within individual manufacturers. One quarter of respondents say they exploit less 
than 20 percent of the possibilities for using dry processing, while another report an 
exploitation level of 85 percent. This span suggests that the control and full exploi- 
tation of the technology requires a learning process for many companies whose 
success depends on numerous influential factors. 

A more detailed analysis of the companies also suggests that using dry processing 
is only meaningful under certain conditions. Companies making customized client- 
specific products use dry processing less frequently, with only 19 percent planning 
further use of the technology. In contrast, 26 percent of the plants making stan- 
dardized products plan an extension of its capacities of dry processing. 

Larger plants use dry processing more frequently than small ones. More than 40 
percent of large plants (with more than 1000 employees) use this technology - 
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compared with only about 10 percent of smaller establishments (1-19 employees). 
Among other factors, the reason for this may be that the investment required for dry 
processing is too big for small manufacturers, or it that it is not worthwhile if only a 
small number of pieces are produced. Large plants have more possibilities to test a 
new technology like dry processing (in a part of their factory) - and, if necessary, 
to develop it further. 

There are also differences in the diffusion of the dry processing by industry. The 
automotive industry is at the forefront, with 27 percent of establishments using dry 
processing. In mechanical engineering industry, the diffusion rate is 22 percent. 
Adoption rates are much lower electrical engineering with approximately 5 percent. 
In this branch, machining and molding is considerably less important than in the 
automotive or mechanical engineering industry. 



10.3 Dissemination of Environmental Audits 

Traditionally, technological approaches to environmental conservation (such as dry 
processing) have played a much bigger role than organizational methods. Only in 
the last few years have businesses recognized that organizational measures can also 
help to reduce of materials and energy consumption and assist in achieving envi- 
ronmental compliance. But progress in introducing organizational measures has 
been slow. By mid- 1997, only about 700 firms have been certified through the En- 
vironmental Management Audit System or EMAS (DIHT 1997). Among invest- 
ment goods manufacturers in Germany, just 6 percent have conducted their own or 
a standardized Environmental Audit, with the share clearly higher in West Germany 
than in East Germany. 

However, environmental audits will play a bigger role in the future. More than a 
quarter of the manufacturers that have not conducted an environmental audit up to 
now plan to do so in coming years. Different reasons underwrite these plans. Some 
manufacturers are under pressure from major customers to implement environ- 
mental auditing and certification. For other firms, environmental audits promise to 
reduce personal management risks due to environmental regulations and liability. 
Finally many companies seek an environmental audit to maintain or improve their 
ecological image to the public. 

Large manufacturers are in the lead with respect to environmental auditing (figure 
10-3), although absolute levels are not high. Barely 30 percent of establishments 
with more than 1000 employees have implemented an environmental audit. About 8 
percent of mid-sized plants with 200 to 500 employees use environmental audits. 
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Figure 10-3 Diffusion of environmental audits by employment size for 
manufacturers in the German investment goods sector 
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while less than 4 percent of plants with under 100 employees use this organiza- 
tional approach to environmental protection. 

Thus, up to now it seems that it is mainly larger plants who can or want to afford an 
environmental audit. Many examples show that the expenditures connected with 
such auditing and the necessary know-how are not insignificant. Additionally, the 
necessary continuous improvements involved in an environmental audit need addi- 
tional staff and expenditures. 

There are also some differences in the diffusion of environmental audits by line of 
business (figure 10.4). The automotive industry is the most frequent user, followed 
by steel fabricators and manufacturers of iron and sheet metal goods and metal 
hardware. This illustrates that requirements for environmental conservation are dif- 
ferent in particular industries. Some industries, such as automotive production, are 
more strongly in the state and public view (for example, by trade supervision of- 
fices or potential customers); they must do more for the environmental protection 
and be proactive. 



10.4 Conditions of Application and Effects 

Environmental protection technologies (for example, dry processing) or organiza- 
tional measures (such as environmental audits) require additional investments and 
expenses. Some manufacturers nevertheless take such measures in order to fulfill 
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Figure 10-4 Dissemination of environmental audits by industry, German in- 

vestment goods sector 
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the requests of the customers, to improve their image or to reduce the risk to man- 
agement. These effects represent no immediate advantages in competition, although 
there may be indirect benefits. Therefore, it is plausible to suggest that manufactur- 
ers only deploy such voluntary measures for environmental conservation in eco- 
nomically good times - when they are profitable and have available resources to 
cover the expenses involved. 

To check this hypothesis, an assessment of manufacturers’ self-reported profitabil- 
ity was examined. This indicator expresses directly how manufacturers see their 
economic situation. We can thus see whether firms that have implemented envi- 
ronmental conservation measures are more likely to have good or satisfactory profit 
situations. 

For users of dry processing technologies, there is no difference in this assessment 
of profitability (figure 10-5). Here, the thesis cannot be confirmed. However, for 
environmental audits, the comparison looks somewhat different. For manufacturers 
that use environmental audits, none has a profit situation that is acutely dangerous 
(compared with 3 percent of non-users whose profit situation is acutely dangerous). 
About 28 percent of manufacturers with environmental audits have an unsatisfac- 
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Figure 10-5 Present and expected profit-situation of the businesses and use 
of environmental audits 
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tory profit situation - about 10 percentage points higher than manufacturers without 
environmental audit. On average, more companies with poor profit situations use 
environmental audits. In other words, this measure for environmental conservation 
is not used only by companies with a good profit situation. 



Rather, it seems as if manufacturers use an environmental audit in order to improve 
their outlooks for the nearer future. Plants that show a bad profit situation at present 
have the opinion that an environmental audit will contribute to an improvement in 
the future. Plants that have enforced an environmental audit in the last three years 
look essentially more optimistically into the future, although their profit situation is 
worse today, than companies without environmental audits. 



If manufacturers proactively pursue measures for environmental conservation, this 
may also be related to their potential for innovations and their innovative self- 
image. The share of the companies that have developed and marketed new products 
in the last three years can be an indicator for this; such companies can be called 
innovative in general. Maybe these innovative companies are also more likely to be 
progressive in other areas, such as environmental protection. 
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Indeed, the survey results show than manufacturers who have adopted dry proc- 
essing technologies or an environmental audit are more innovative than non- 
adopters (figure 10.6). The share of the plants with new products and with envi- 
ronmental audits is about two percent points higher, with dry processing eight per- 
centage points highly. These are not huge differences. Nevertheless it shows that 
companies with an innovative self-image are also open to measures for the envi- 
ronmental conservation. 

Figure 10-6 Effects of environment-audits and dry processing technologies on 
economic features 




In addition to profit-situation and innovation-ability, a third aspect that might be 
related to use of environmental measures is the management of production in the 
factory. An indicator for this capability is the quota of rejects or necessary rework 
(average share of all produced products). Plants with low reject rates manage their 
processes better in general and can guarantee a high quality level. It would be plau- 
sible to suggest that these companies are more likely to adopt new technical and 
organizational measures. Indeed companies with environmental audits or with dry 
processing technologies have lower rates of rejects than non-users (figure 10.6). 
With dry processing, this is very clear (although the statistical test indicates only a 
very small significance at the 0.12 level): 3.7 percent versus 4.8 percent rejects, or a 
23 difference. With the environmental audit, the differences are smaller: 4.3 percent 
versus 4.7 percent rejects, with which this difference could also be influenced by 
the different diffusion rates by particular industries. Still, this does suggest that 
companies that manage their production processes with high quality are also open 
for new measures for the environmental protection. 
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10.5 Conclusions 

The analysis of the survey results shows that technical and organizational environ- 
mental conservation still plays a relatively small role in the German investment 
goods sector. Direct environmental investments as a share of all investments are 
low, even if further cost-effective measures follow which are not captured in the 
official statistics. Based on this data, it is hard to argue that environmental invest- 
ments are hampering the economic capabilities of these companies. Moreover, the 
diffusion of the dry processing and of environmental audits is not very high, par- 
ticularly in the comparison to other new technologies (for example teleservice as 
discussed in chapter 9). 

Nevertheless a small part of sector is taking proactive measures to protect the envi- 
ronment. Innovative plants are most hkely to experiment with technical procedures 
such as dry processing. Indeed this procedure has only restricted possibilities of 
further adoption in its present form and is unlikely to diffuse much more in the near 
future. Environmental auditing has gains attention in recent years. But, in view of 
the high cost of a certified audit, large companies are most able to afford this at 
present. 

However, one hopeful point is that measures to promote environmental conserva- 
tion are not dependent on the profitabihty of the company is positive - they are not 
“measures for good times only”, that is not heeded under adverse economic condi- 
tions. Indeed an opposite trend is found. Manufacturers that assess their profit- 
situation as less good than others seem to see the environmental auditing as a 
chance to improve their profit-situation. In addition, the adoption of environmental 
conservation measures is promoted by the innovative self-image of a company; 
innovative companies are more frequently active in the environmental conservation. 
Manufacturers who manage their internal processes with high quality are also com- 
paratively more open to new technical and organizational measures for environ- 
mental conservation. 
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Adoption of New Production Concepts in East 
Germany 



Gunter Lay 



11.1 Introduction 

After the economic and monetary union between East and West Germany in 1990, 
industrial firms in the former German Democratic Republic (GDR) were abruptly 
exposed to the production and trade requirements of a market economy. These new 
requirements were radically different from the business conditions that had been 
established under economic planning. In addition to changes in markets, ownership, 
and control, industrial enterprises in the former GDR had to fundamentally restruc- 
ture manufacturing strategies and practices. It was necessary to improve marketing 
as a prerequisite for selling their output under the new conditions and to increase the 
intensity of research and development as a precondition for making competitive 
products. In addition, these enterprises had to modernize facilities, equipment and 
operations as a means for competitive manufacturing of products. 

The modernization of production was to be achieved predominantly by investment 
measures aimed at increasing productivity. Focusing this investment on the acquisi- 
tion of advanced technologies appeared to be the most appropriate method for firms 
in the new federal Lander (states) of the former GDR to match national and interna- 
tional productivity standards (DIW 1995, p. 535, Felder et al. 1995, p. 10, Dietrich 
1997, p. 5). 

Many enterprises in the former GDR pursued this strategy of technological mod- 
ernization - aided by public incentives and subsidies (Lay, Michler and Pleschak 
1995, p. 55). Indeed, just a few years after German economic and monetary union, 
there was some evidence that the standard of equipment and machinery installed in 
factories in the new Lander was rising to the technological level found in western 
enterprises (Wengel and Hamischfeger 1995, p. 97, Ostendorf 1993, p. 21). 
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However, despite these investments in new equipment and machinery, the economic 
performance and productivity of enterprises in the new federal L^der has improved 
much more slowly than was expected (DIW 1997, p. 45, Giirtler 1997, p. 10). One 
indicator for this can be seen in the level of productivity. In 1996, the gross produc- 
tivity per employee in the manufacturing sector in the new Lander was only 55 per- 
cent of the West German level according to federal statistics (Ragnitz 1997b, p. 3). 
Poor productivity is one of the factors that have contributed to the continuing eco- 
nomic and competitive weakness of the manufacturing sector in East Germany. 

This chapter probes the connection between the modernization of production facili- 
ties and productivity change in East Germany. In so doing, it seeks to systematically 
examine why new technological investments have not resulted in the anticipated 
operational and economic outcomes. The chapter starts with a review of the use of 
modem production technologies in East Germany at the point of economic and 
monetary union. This is followed by an assessment of the period following German 
reunification, to consider the extent to which enterprises in the east subsequentiy 
caught up with the constantly evolving standards of production technology applied 
in the west. The chapter then analyzes the productivity impacts of different mod- 
ernization strategies in East German enterprises. Finally, the chapter examines the 
importance of new production technologies compared to other factors in influencing 
the productivity of East German manufacturers. 

The chapter draws on the 1995 ISI manufacturing innovation survey. Of the 1,305 
industrial respondents to this survey, 558 came from firms in the new federal 
Lander and 747 from enterprises in the old federal Lander (see appendix for details 
on the survey methodology and response rates). One of the survey’s major objec- 
tives was to develop data to evaluate government efforts to promote the use of new 
computer-integrated manufacturing technologies in the new federal Lander. By de- 
sign, this led to an over-sampling of East German enterprises. There were also other 
differences in industrial characteristics of respondents - in particular, an over- 
representation of small East German establishments and an over-representation of 
West German machinery manufacturers. The size and industry of firms has an in- 
fluence on the use of production technology solutions (Lay and Michler 1990, p. 
79). Smaller firms are less likely to use new technology, while industry sectors such 
as machinery producers are among the more advanced. To adjust for these varia- 
tions, a weighting scheme was used. The weighting scheme for the data reported in 
this chapter compensates for sampling differences between east and west Germany 
and ensures that there is a comparable industrial and size structure. This enables a 
comparative analysis of technology diffusion between the two regions. However, if 
the weighted East German data is considered in isolation it is possible that East 
German technology use will be overestimated. 




127 



11.2 The Modernization of Production in the New Lander 

This section compares the adoption of new production technologies in the new and 
old Lander. Four technologies are examined (see figure 1 1-1): 

• Computer aided design (CAD) - a technology that supports and enhances profi- 
ciency in the product design and development process. CAD is often regarded as 
a prerequisite to acquire orders from certain groups of customer or to quickly 
meet special customer requirements. 

• Product planning and control systems (PPC) - a technique to increase the effi- 
ciency of materials management. PPC aims to decrease inventories, thus saving 
capital, and to improve the flexibility of materials supply in production. 

• Computer numerical control (CNC) of machine tools - a technology for the 
flexible automation of parts manufacturing. CNC enables firms to manufacture 
small batches more productively than with conventional machine tools. At the 
same time, CNC machine tools offer the option of shifting from large-batch pro- 
duction runs made on dedicated machines to customized medium-sized produc- 
tion runs. This change can improve flexibihty and maintain productivity. 

• Computer-integrated manufacturing (CIM) - the integration of computer- 
controlled design and manufacturing technologies, including the integration of 
CAD and numerical control (NC) technologies. CIM generated high expectations 
of improved production effectiveness, although the mixed experience of enter- 
prises in the old Lander during the nineteen eighties with CIM should have sig- 
naled that these expectations would not be easily realized. 

Among investment goods manufacturers in the new Lander, CAD was hardly in use 
before the economic and monetary union. In 1988, only about 7 percent of GDR 
establishments used this technology. At the same time, however, nearly a third of 
the establishments in the old Lander were already using CAD - a difference in dif- 
fusion rates of 23 percentage points. During the first half of the nineties, the diffu- 
sion of CAD spread rapidly in western firms - 79 percent were using CAD systems 
by 1995. Nonetheless, plants in the new states exceeded even this rapid growth rate. 
CAD use jumped from 7 percent of East German establishments in 1988 to 68 per- 
cent in 1995. With that. East German plants had halved the western “lead” in CAD, 
from 23 percentage points to just 1 1 percentage points. 

The catch-up process of the eastern manufacturers can be seen even more clearly 
with the introduction of PPC systems. PPC is a technology that was highly targeted 
by East German firms in the 1990s. Before the economic and monetary union, 
merely 3 percent of eastern fiirms were using PPC systems in 1998, whereas the rate 
climbed to 61 percent in 1995. Compared to firms in the old Lander, the diffusion 
gap went from being 23 percentage points behind to a close lead (of one percentage 
point) by the mid-1990s. 
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Diffusion of selected manufacturing technologies in the old and 
new federal Lander 
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Of the modem technologies dealt with here, CNC machine tools were the technol- 
ogy most widely diffused during the era of the GDR. Some 17 percent of GDR 
plants were already using CNC machine tools before German economic and mone- 
tary union. However, at that time, almost half of the western firms were using CNC 
technology - a significant greater rate of diffusion. But by 1995, nearly 65 percent 
of East German manufacturers were using CAD, compared with 70 percent in the 
west. The initial gap of 31 percentage points had thus been closed to one of only 5 
percentage points. 

CIM - measured here by plants reporting that they integrate CAD and NC - was 
used by relatively few plants in both the west and east in the late 1980s. Before 
economic and monetary union, CIM had been adopted by 8 percent of western 
plants compared to less than one percent in the east. By 1995, the share of enter- 
prises using CIM in the old Lander reached 36 percent and 34 percent in the new 
L^der. There is no real western lead as far as this technology is concerned. 

In aggregate terms, it is clear that there has been a remarkable catch-up by east 
German firms in using modem production technologies since reunification. At the 
time of German economic and monetary union, CNC machine tools, CAD and PPC 
systems were far less used in eastern plants than those in the west. CIM was a tech- 
nology that was only beginning to diffuse even in western enterprises, although 
even then there was a western lead in the use of this technology. 

By 1995, the diffusion rates for PPC, CNC and CIM in the new and old Lander 
were comparable. For CAD technology, the east German growth rate has been 
faster than in the west, although as yet eastern firms have not yet caught up with 
western CAD usage rates. 



11.3 Manufacturing Productivity in East Germany 

The results described above show that, since reunification, usage rates for modem 
manufacturing technologies for plants in the new Lander have reached a level al- 
most equivalent to that in the west. The technology diffusion gap evident prior at 
the end of the 1980s has now almost gone. However, while new technology has 
been deployed rapidly in the east, productivity has not increased in parallel. Official 
statistics suggest that in the mid-1990s, West German firms have productivity rates 
45 percentage points higher than found in the east. This large difference is con- 
firmed in the ISI survey results, based on calculations of value-added per employee, 
which is a standard measure of productivity. (Value-added itself is calculated by 
subtracting the cost of purchased input materials and services from final sales reve- 
nue.) 
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The ISI survey results indicate that the average value added per employee in 1995 
was 133,000 DM for West German manufacturers. For manufacturers in the new 
Lander, the corresponding mean was only 74,000 DM. Thus, eastern plants 
achieved a productivity rate that was just 56 percent of the western level. The as- 
sumption that east German manufacturers could match west German performance in 
productivity simply by investing to the same levels in new production technology is 
thus not confirmed (see also Lay et al. 1996, p. 42, Mallock 1996, p. 216, Mallock 
and Fritsch 1995, p. 10, DIW 1997, p. 57). 

What are the reasons for the continuing lag in East German industrial productivity? 
Clearly, other elements (besides modem technology) affect the development of effi- 
cient production structures (Ragnitz 1997b, p. 3f). The possible causes for poor east 
German performance can be hypothesized to include some or all of the following: 

• lagging market demands which do not allow the full use of capacities 

• a personnel stmcture operating with higher overheads compared to the west 

• a lower density of application in firms using a technology 

• poor organizational and inadequate use of up-to-date management methods 

• the manufacturing of more complex products for which the market does not pay 
the corresponding prices. 

In the following section, ISI survey evidence on each of these hypotheses is dis- 
cussed. 

East German factory capabilities and associated manufacturing workers were re- 
duced drastically after the economic and monetary union. However, it is still possi- 
ble that remaining capacities and workers are not be fully used, given difficulties in 
achieving adequate sales volumes in the market. A lower productivity compared to 
the west could thus be a result of an apportionment of the value added to plants and 
workers who were under-used. If this thesis were true, then the load factor of west- 
ern plants with higher productivity would have to be clearly higher than in eastern 
plants with much lower productivity. In 1992, a survey by Fritsch and Mallock 
(1994, p. 55 ff) suggested that a gap in productivity in eastern firms of 55 percent 
was more than one third explained by lower capacity utiHzation (27 percent) in the 
east. However, by 1995, this factor no longer seems to be significant. The corre- 
sponding data from the ISI survey shows that capacity utilization between eastern 
and western manufacturers differs only by 4 percent (see table 11-1). This differ- 
ence is too small to help explain the gap in productivity. 

Even though capacities are utilized to an almost comparable extent in an east- west 
comparison, it is conceivable that manufacturers in the new Lander have indirect 
operational areas that still have excess staff capacity in a form not to be found in 
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western manufacturers. In this case, too, the value added in the east would be spread 
over a higher number of employees and result in a lower productivity. A compari- 
son of personnel structures in eastern and western manufacturers could contribute to 
testing this thesis. It could find support if the average share of personnel working in 
administration, planning departments, or maintenance proved to be higher in the 
manufacturers in the new Lander than in the west. Again, table 11-1 shows that this 
is obviously not the case. The personnel structures in eastern and western are 
largely similar. Establishments in the new Lander do not work with a higher over- 
head. 

Although eastern manufacturers now use modem production technologies at similar 
rates to western manufacturers, it is possible that the scale of application of technol- 
ogy differs. For example, an eastern plant may have CNC, but only uses this tech- 
nology for a small fraction of its potential CNC work tasks. On the other hand, a 
western plant may use CNC for manufacturing all of its parts. The ISI survey asked 
technology users to indicate the extent to which they actually used a new technol- 
ogy as a proportion of the potential application in the plant. The results, which are 
reported in table 11-1, show that density of use does not help to explain the differ- 
ing productivity rates in east and west. On average, a plant in the new Lander using 
a certain technology has reached the same intensity of deployment in the potential 
range of application given for this technology as a western plant. 

Since the late 1980s, the organization of production, including the way in which 
new technologies are operated within a plant, has been highlighted as a major factor 
that affects productivity. The introduction of teamwork, the clustering of manufac- 
turing operations by products instead of by function, and simultaneous engineering 
are among the organization principles said to improve performance. Have manu- 
facturers in the new Lander taken up these concepts to a lesser degree than those in 
the west and have they fallen behind in productivity because of this? Table 11-1 
shows that this explanation also has little support in the data. New production con- 
cepts are just as widespread in East Germany’s investment goods industry as in the 
old federal Lander. Further east-west comparisons show that the breadth of diffu- 
sion in manufacturers using new organizational concepts does not differ. 

A last hypothesis that can be tested indirectly is that East German manufacturers 
cannot secure comparable prices in the market to those realized by western compa- 
nies, perhaps because of different product mixes or market perceptions of product 
performance. The observed lower productivity in the east therefore would not be a 
consequence of a lower production output per employee by of an “under-valuation” 
of output. If this were true, the sales turnover and related profits of manufacturers in 
the new Lander would be lower than those of western manufacturers because east- 
ern manufacturers can only find markets through lower “dumping” prices. A hint 
that this could be correct is found in the data. Manufacturers in the new Lander pro- 
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duce a remarkably higher proportion (63 percent vs. 49 percent) of customer- 
specified products compared to those in the old Lander (table 11-1). Customer- 
specified products are generally more sophisticated than products that are made 
with few or no customer variations. Conceivably, manufacturers in the new Lander 
are being required to provide extra features to customers without being able to se- 
cure higher prices to cover the extra costs involved. 



Table 11-1 Comparison of productivity-relevant factors in East and West 
German establishments 





Establishments in the 


Factor 


New 

Lander 


Old 

Lander 




Percent 


Percent 


Degree of capacity use 


81 


85 


Share of personnel, by departments 






• R&D, design 


10 


10 


• Planning 


9 


8 


• Manufacturing 


34 


35 


• Assembly 


26 


21 


• Maintenance and quality assurance 


5 


4 


• Sales and service 


7 


11 


• Administration 


9 


10 


Degree of using implemented technologies 






• CAD-users 


67 


68 


• PPC- users 


75 


73 


• CNC- users 


63 


72 


• CIM- users 


57 


60 


Degree of diffusion of new organizational concepts 






• Teamwork 


53 


53 


• Segmented manufacturing 


47 


39 


• Simultaneous engineering 


25 


28 


• Just-in-time 


17 


19 


• ISO 9000 certification 


38 


38 


Manufacturing type 






• Manufacturing of customer specified products 


63 


49 


• Program manufacturing with customer specified 


34 


46 


variations 






• Program manufacturing 


3 


5 
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In summary, it appears that only one of the factors discussed seems to contribute to 
lagging East German productivity. Yet, how significant are these small differences 
in the extent of customer specified production in explaining East German manu- 
facturing productivity? And, how does new technology use interact with productiv- 
ity? To investigate these follow-on questions, the productivity rates of eastern 
manufacturers were divided into groups of those that 

• are using modem production technologies or not, and those who 

• do customer-specified manufacturing or program manufacturing with customer- 
specified variations. 

The results show that while technology-using eastern manufacturers achieve pro- 
ductivity rates of between 57 to 59 percent (depending on the technology hne 
measured) of the western average. The productivity rates of technology non-using 
eastern manufacturers are lower, at 51 to 55 percent. These differences are quite 
marginal. Thus, the use of new technology or not does not seem to be a deterniining 
factor in the explanation of the East German productivity gap. A somewhat higher 
relevance can be found in the east-west differences by production type. While east- 
ern manufacturers with customer-specified manufacturing reach only 51 percent of 
western average productivity, the corresponding eastern figure for manufactures 
that ran production progranas with fewer customer-specified variants is 67 percent. 
The weakness in East German manufacturing productivity performance is thus 
greatest among plants that make special customized products. 



11.4 Conclusions 

The fact that manufacturers in the new federal Lander gain only 56 percent of pro- 
ductivity compared to western manufacturers in spite of similar capacity load is a 
matter that calls for further investigation. In the past, differences in the age and effi- 
ciency of the manufacturing tools were named as reasons for below par productivity 
in East Germany. Such explanations can now widely be ruled out after the enor- 
mous investment boost that moved the technology situation of East German manu- 
facturers alongside western standards in many fields. This rapid technological 
catch-up process has placed major financial burdens on East German firms, de- 
pressing profits by high repayments and levels of depreciation. Yet, so far, the re- 
turns to East German technology investors in terms of increased productivity are not 
much greater than for those firms who did not invest. 

One problem for East German firms that have modernized their technology could be 
that modem technologies and the ability to handle these new technological solutions 
productively have not developed simultaneously. In other words, the rapid pace of 
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modernization has not allowed management and workforce capacities at aU levels to 
fully adapt to take advantage of what these technologies can do. For example, Paasi 
(1997) argues that the unbalanced development of technological and management 
competence in East German firms has been responsible for slow progress in the 
economic development. Meanwhile, Mallock and Fritsch (1995) suggest that more 
emphasis is needed on intelligent strategies to improve the productivity gained from 
existing technologies, as opposed to adding more advanced capital assets. 

The implication here is that a slower growth in adding advanced capital assets and 
new technological facihties could lead to faster progress in productivity if it is ac- 
companied by the parallel development of organizational production concepts, im- 
proved competence in technology management, and staff training on the new tech- 
nological-organizational production structures. If this thesis holds true, it suggests 
far-reaching consequences in management strategies for firms in the new Lander, as 
well as for the economic and technology policy. Such a reorientation of policy 
measures is an urgent task because promotion schemes for the new Lander are un- 
likely to be reduced due to the difficult economic conditions in East Germany 
(Ragnitz 1997a, 15, DIW 1997, Penzkofer and Schmalholz 1996, p. 13). Thus, bet- 
ter use needs to be made of available incentives. But this reorientation is unlikely to 
be easy, as the fascination with hard machine technology as a problem-solving 
strategy still seems to be very strong among East German firms. In contrast to the 
old Lander, East German firms continue to believe that improved efficiency in pro- 
duction will come about mainly through further additions of new technology (Lay et 
al. 1996, p. 39f). However, the results in this chapter indicate that new technology, 
by itself, is not sufficient to achieve this goal. 
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Promotion of CIM in the New Lander 



Jurgen Wengel 



12.1 Introduction 

Following the reunification of Germany in 1990, companies in the new Lander of 
the former East Germany suddenly had to confront the cold waters of the market 
economy and the full convertibihty of the old East German currency to the West 
German Deutschmark (DM). Despite many measures to promote necessary adapta- 
tion processes - including active privatization through the Treuhand privatization 
management agency, tax-based investment incentives, and direct subsidies - the 
new Lander continue to face major structural economic difficulties. East Germany’s 
immersion in cold market waters has not yet resulted in a garden lake surrounded 
by a blooming economic landscape. In particular, the region’s manufacturing in- 
dustry has struggled. Since 1990, the new Lander experienced dramatic dechnes in 
their industrial bases. The number of workplaces in manufacturing dropped to less 
than one third. An initial surge in the overall growth rate, backed by transfers from 
West Germany, promised the eventual converging of living standards across Ger- 
many. But, this trend has recently reversed. Growth in East Germany again lags 
behind the West. 

Against this background, the following question arises: what has been the effec- 
tiveness of the various public measures to help industrial restructuring in East Ger- 
many? The challenge of reunification was used to justify a policy of direct subsi- 
dies that would otherwise not have been in hne with European Union policies and 
other agreements on free trade. The indirect-specific promotion of computer- 
integrated manufacturing (CIM), with a budget of 100 million DM, was one of 
these measures aimed at the modernization of manufacturing in the new Lander 
(and quite an important one). The Fraunhofer ISI manufacturing innovation survey 
provides an empirical basis for the evaluation of this measure and the following 
article will present some of the key findings. Due to the characteristics of the CIM 
technology and the CIM program it also reveals something about the impact of 
“soft” factors in (process) innovations and its public promotion which have re- 
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cendy been increasingly emphasized in technology policy debates (Lundvall 1988, 
Dreher 1997). 

After a description of the CIM program, its context, and justification for the new 
Lander, this chapter addresses three sets of questions. First, what types of compa- 
nies did the program reach? Was it broadly targeted or were there any discriminat- 
ing factors that narrowed the kinds of companies served? Second, what impact did 
the different incentives and requirements of the indirect-specific promotion instru- 
ment have on company project management? Third, what impact did the program 
have on the implementation of CIM technologies and the economic performance of 
the assisted firms? After analyses of these questions, the chapter then offers some 
final conclusions on the CIM program. 



12.2 The CIM Program and Its Context in the New Lander 

The German Democratic Republic (GDR) entered economic, monetary and social 
Union with the Federal Republic of Germany on 1 July 1990, after some forty years 
of a planned economy and integration with the economies of the Soviet bloc 
(COMECON). East Germany’s framework conditions during reunification and 
shortly afterwards, especially with respect to the standard of manufacturing, have 
been described and analyzed in a number of papers (for example, Ostendorf 1993, 
Britzke 1990, Haase 1990, Hirsch-Kreinsen 1992, Voskamp and Wittke 1990). 
These details will not be repeated here. But two general observations are important. 

First, there was a common perception at that time - particularly in the new L^der 
themselves - that East German industry suffered primarily from a technology lag, 
being behind both in the extent and in the quahty of new manufacturing techniques 
in use. This “technology lag” was believed to result in low productivity, which in 
turn was a major contributor to East Germany’s poor economic performance. (To- 
day we know that “technology lag” was then only partly the reason for poor pro- 
ductivity in East Germany and, indeed, there is no longer a significant gap in tech- 
nology use, as chapter 11 discusses.) 

Second, it was noted that, with respect to the qualification of the East German 
workforce, manufacturing units typically contained a high proportion of engineers 
and skilled workers. In formal terms, the organization of work was highly “Taylor- 
istic” with centralized management structures and detailed divisions of tasks among 
the workforce. Nonetheless, some authors saw a base here for successful moderni- 
zation. It was felt that higher level technical skills could be coupled with the abih- 
ties of the workforce to informally cooperate and improvise which had been devel- 
oped on the shop floor level under conditions of the every day problems of the 
planned economy (Senghaas-Knobloch 1992). 
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Several paths seemed possible for the reconstruction of East German manufacturing 
structures at that time. They may be summarized under three headings: 

• A traditional approach that would involve rapid technical modernization while 
retaining old (Tayloristic) organizational philosophies. This strategy would build 
on the strong technical orientation of East German managers and would address 
their sense of lagging behind technologically (see Vosskamp and Wittke 1990, 
Lange 1991). 

• A leapfrog strategy, using both technical and organizational approaches to push 
East German firms to the forefront of modem manufacturing stmctures (Kem 
and Vosskamp 1994, Wittke et al. 1994). 

• A progressive (“third way”) strategy, which aimed at completely new manufac- 
turing stmctures combining the above mentioned abilities on shop floor level, 
the adoption of new technologies, and the deployment of advanced “progres- 
sive” management and workforce experiences from West Germany (Helfert 
1991, Hirsch-Kreinsen 1992). 

An earlier manufacturing innovation survey carried out by ISI in 1993 in East 
Germany compared with data from the 1993 West German “NBFA Panel” study 
already showed a clear process of catching up. (The NIFA Panel study examined 
technical and organizational processes in mechanical engineering - see Schmid and 
Widmaier 1992.) However, these trends had not yet stabilized. At least the first two 
of the above three paths still seemed realistic (Dreher and Wengel 1994). In addi- 
tion, later analyses re-adjusted the importance which was given to the technical 
modernization of the capital stock of East German manufacturing industry, but 
pointed to the loss of old markets, entrance barriers to new markets and emphasized 
the priority of developing company and market strategies. Unless such strategies 
exist, appropriate guidelines for technological modernization are also missing. 
Given the high uncertainty about long-term, reliable product and supply structures 
at that time, early and comprehensive investments risked fixing wrong (and possi- 
bly oversized) manufacturing capabihties (cf. Lay 1997). 

However, when the first decisions had to be taken on the instruments to help the 
restructuring of the companies in the new Lander, the picture of the situation and 
trends was not yet as clear as described above. The belief in technical moderniza- 
tion of the manufacturing structures, as a key to improved competitiveness and pro- 
ductivity, was still predominant. At the same time, any public measure had to be 
broadly targeted and quickly implemented. Against this background, a number of 
former or current West German schemes which had been accepted by the EU al- 
ready and proven largely effective were re-launched and respectively extended to 
the new Lander. 
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Figure 12-1 Indirect-specific promotion of computer integrated manufactur- 
ing (CIM) 
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Among these was a program for the indirect-specific promotion of computer inte- 
grated manufacturing (CIM). This measure was first introduced in the framework 
of the Third Manufacturing Technologies Program (1988-1992) of the Federal 
Ministry of Research (BMBF) (see figure 12-1) but already had a predecessor in an 
earlier CAD/CAM program (for more information on these programs and their ra- 
tionale, see Lay 1993). The indirect-specific promotion concept had formerly been 
chosen to make the support fast-working, ensure a broad impact and make it easily 
accessible to small and medium-sized firms. All available funds were allocated, 
while they lasted, to all applicants from the target group (manufacturers of produc- 
tion equipment) undertaking CIM projects on a first-come, first-served basis. Sup- 
port was 40 percent of project costs, with a ceiling of DM 300,000 per firm. Costs 
eligible for subsidies during the planning and realization phases were internal per- 
sonnel costs for the preparation and implementation of CIM concepts. Also eligible 
were consulting costs, training of employees, research and development contracts 
and software (limited to networking tasks and the replacement of old, non- 
integratable systems). 
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The scheme was transferred to the new Lander and East Berlin by the end of 1991. 
Ironically, in West Germany, the initial euphoria about CIM had already vanished 
by that time. A purely technical view of CIM with the vision of a worker-less fac- 
tory had been almost completely abandoned. Yet, only a few changes were made in 
the program, despite the lessons from West German experience, in so far they were 
known, and the particular conditions in East Germany. There had been a minimum 
requirement for West German applicants (although this rarely proved restrictive) 
that the firm should have at least one CIM element installed in an ex-ante assess- 
ment (Wengel et al. 1995). But no such entrance barriers were set for the new 
Lander. The presumed lack of advanced computer equipment in East Germany 
made the BMBF even extend the ehgible costs to software of CIM elements like 
CAD or MRP systems. In addition, the criteria for the target group were weakened. 
And regular, frequent payments were introduced to take account of the liquidity 
problems of SMEs in the new Lander. Deficits observed with CIM realization dur- 
ing the West German CIM program, like the predominance of technology-based 
approaches and the frequent deficits in the integration of the overall company strat- 
egy and the CIM concept realized, did not affect support mechanisms and project 
requirements. 

This was all the more problematical as the need to revise their organization of pro- 
duction was only seen by one half of the East German investment goods firms, al- 
though the existing structures had in general been Tayloristic and centralized. At 
the same time 90 percent of these firms saw a strong need for technical investment, 
according to the 1993 ISI survey in the new Lander (Lay et al. 1994, Lay and Wen- 
gel 1995). The abihties of these companies “voluntarily” to learn from the previous 
experiences of Western CIM users thus presented a challenge. It was one of the 
most important tasks of the project administration and the CIM technology transfer 
centers built up at five technical universities in the new Lander to support this proc- 
ess. There was little risk of technical modernization proceeding too slowly. Moreo- 
ver, there was a need for thoughtful as opposed to hasty investment decisions, in 
order to avoid CIM debacles. The integration of the investment with the develop- 
ment of sustainable company strategies was the main problem. 

The tensions of the situation described above were reflected in the general charac- 
teristics of the CIM program and the promoted projects. Enabled by a wide inter- 
pretation of the definitions of CIM software and concepts ehgible for funding, 
promoted projects were mainly oriented at overcoming deficits still stemming from 
the GDR planned economy. Accounting, distribution, material requirement plan- 
ning and production control then followed another logic than that required by a 
market economy. Thus the common technical focus was the modernization of sys- 
tems used for commercial tasks, as well as complementing or implementing mate- 
rial and resource planning systems rather than advanced CIM solutions. The per- 
ceived urgency for action resulted in comparatively short reahzation horizons. The 
planned total project duration was less than two years, of which less than seven 
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months were intended for planning, whereas promoted West German CIM projects 
lasted more than 31 months and spent 12 months on planning on average. On the 
other hand, the distribution of planned project costs shows the possibilities for 
strategic planning in that almost 50 percent were assigned to personnel and an ad- 
ditional 13 percent to external consulting. Until mid 1992 all available funds had 
been assigned to 410 projects. The last projects finished in 1996. 



12.3 The Coverage of the CIM Promotion Scheme 

The 410 CIM projects promoted meant that more than lO percent of all investment 
goods industry in East Germany in 1992 had been reached. The size of the actual 
target group of manufacturers of production equipment is more difficult to assess. 
One estimate indicates that there were about 1,300 production equipment manu- 
facturers with 20 or more employees in East Germany in the early 1990s (Institut 
fur Wirtschaftsforschung Halle 1992). Thus, an assistance rate of about one third 
may have been achieved, which has to be regarded as high. The following analysis 
of the selection of the promoted firms refers to the investment goods industry either 
on the basis of available statistics or the 1993 ISI survey in East Germany (as it best 
reflects the situation at the time of the introduction of the CIM program). The 
structure of this sector can be assumed as very close to the actual target group. 
However, it is of course bigger and there are investment goods manufacturers 
which do not produce manufacturing equipment, as well as other sector companies 
with a share of their turnover in such products which made them eligible to the 
CIM subsidies. 

Figure 12-2 gives the distribution of promoted firms with respect to their size in 
comparison to the investment goods industry. It clearly shows an under- 
representation of smaller manufacturers, with a reciprocal over-representation of 
medium-sized and (particularly) big establishments. Nevertheless, this distribution 
indicates the large impact of the program on small and medium-sized firms. The 
share of very small firms with less than 20 employees participating - many of them 
stemming from the break-up or separation of big conglomerates (“Kombinate”) - 
was twice as high as in the comparable West German CIM program. Certainly, it 
should not be expected nor requested that smaller fnms participate in a technology 
diffusion measure with a considerable R&D component like CIM to the same de- 
gree as bigger companies. Small firms are less likely to make full use of expensive 
advanced technology (Lay and Michler 1989). On the other hand, there are indica- 
tions that they still suffer from a lack of information and ability to cope even with 
the comparatively simple procedures of the indirect-specific promotion concept. 
Whereas bigger firms primarily belonged to the early applicants, the smaller ones 
came late and thus many might have missed the financial support, since funds were 
exhausted. 
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Figure 12-2 Size of CIM-promoted establishments 
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Looking at the regions where promoted and non-promoted companies were located, 
Saxony had the highest share of almost double as many firms as would have been 
expected, according to its number of investment goods manufacturers. This is partly 
explained by the size structure of the investment goods industry (higher share of 
bigger firms) and the likely overrepresentation of manufacturing equipment pro- 
ducers in Saxony, since this state was at the heart of the mechanical engineering 
sector in GDR and hosted most of the relevant industrial conglomerates. However, 
a reinforcing factor might have been that a branch of the project administration 
body for manufacturing technologies from the Karlsruhe research center (For- 
schungzentrum Karlsruhe - Projekttrager Fertigungstechnik or FZK-PFT) was set 
up in Dresden. This certainly made the program more visible in the region. Addi- 
tionally, compared to other East German Lander (cf. Lay and Michler 1996), 
Saxony from the very beginning pursued a technical modernization strategy 
through additional subsidies for capital investments. 

The following structural differences between the program participants and the con- 
trol group were identified on the basis of the ISLs 1993 state-of-the-art survey on 
manufacturing in East Germany. It included 275 CIM-promoted and 513 non- 
promoted firms. Again they are correlated with the estabhshment size. But as the 
size seldom is a cause in itself, they might point to other underlying explanations 
for the up-take or non-receipt of pubhc funding. 

As the restructuring of East German industry coincided with its privatization, the 
ownership of the companies in transition was often a subject of discussion at that 
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time. Our data show that firms which belonged to the Treuhand (these are predomi- 
nantly bigger ones) or had West German owners made more frequent use of the 
CIM program than foreign and ~ particularly ~ East German owned companies. 
This is probably both due to a better knowledge of different pubhc schemes on the 
part of Treuhand managers as compared to foreign managers, and the lack of h- 
quidity among East German owners to afford their share of CIM project costs. 

Furthermore, more innovative firms were more likely to participate in the program. 
This was true for product innovations as well as for process innovations. The aver- 
age share of turnover of products newly introduced during the last three years was 
almost 10 percent higher with CIM-promoted companies. Only 15 percent of CIM 
program participants had no new products at all, compared with 23 percent of non- 
participants. The extent to which the two groups already used new technologies like 
MRP n, CAD, or CNC machine tools in 1991 was more similar, but on average the 
penetration was again larger with promoted firms. It comes as no surprise that the 
more active firms make greater use of public funds. The CIM program and its 
predecessor on CAD/CAM in West Germany also attracted the technologically 
more advanced firms. 

With respect to the later assessment of the economic impact of the program, it is 
important to check previously in how far the above described selectivity also in- 
volves a better performance from the beginning in order not to mistake such head 
starts for effects of the promoted CIM projects. The indicators available draw a 
disparate picture. Higher exports of promoted companies may in general indicate 
better international competitiveness. But at the same time, exports may reflect the 
distribution patterns of the old planned economy in which the GDR mechanical 
engineering sector was a major supplier for other COMECON members, and the 
Treuhand policy to maintain these distribution channels. With respect to employ- 
ment change, promoted firms between 1989 and 1992 followed the same negative 
trend as other investment goods producers. The cuts even seem to have been 
somewhat deeper. Given the low productivity of East German firms a quick adap- 
tation of the workforce to an economically viable level could be a competitive ad- 
vantage. However, value-added per employee in 1992 was not higher in promoted 
than in non-promoted firms over all firm size classes. Only the self-assessment of 
their economic situation gives a slightly more positive impression as only 33 per- 
cent of the CIM program participants vis-a-vis 39 percent of the non-promoted in- 
vestment goods manufacturers saw threats to their survival due to decreasing or 
stagnant turnover. 

Against the above background, no clear-cut picture can be drawn of the CIM- 
promoted in contrast to the non-promoted companies. This seems to be due to the 
partly contradictory characteristics of the two biggest groups of program partici- 
pants, both over-represented: 
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• The mainly medium-sized East German branches of West Geiman firms carried 
out a moderate technical modernization policy, and did comparatively well. 

• Tieuhand companies not yet successfully privatized which were usually larger, 
as the core part of former conglomerates had installed some advanced technical 
equipment, and invested more heavily in technical modernization, but suffered 
economically. 



12.4 Project Management in CIM-Promoted and Non- 
Promoted Establishments 

The 1995 IS I survey of innovation in production covered issues of project man- 
agement in two ways. First, assisted manufacturers were asked for a self- 
assessment of the impacts on their project management behavior and the shaping of 
their CIM projects. Second, all survey participants were asked to give detailed in- 
formation on a recent comprehensive techno-organizational project, which in the 
case of the promoted establishment was pre*detennined as their CIM project, thus 
allowing for comparison with non-promoted West and East German establishments 
which carried out similar activities. 

The promoted establishments were aided through several means, including assis- 
tance planning procedures, training, or external support by consultants, software or 
hardware suppliers, system houses, or research bodies. But, irrespective of the form 
of program assistance, almost all of the 216 promoted manufacturers included in 
the survey reported an impact on their respective project management behavior 
(figure 12-3). In the field of planning, it apparently would have been difficult for 
many East German firms to provide any own personnel capacity. More than 
40 percent mentioned this. Almost one third said that they would not have exam- 
ined alternative solutions without the public funding. But with 8 percent of the 
cases the opposite was also true, that they looked less intensively for alternatives. 
Probably the additional fiinds allowed a pre-planned solution. The main effect of 
the promotion, however, was that the firms intensified their planning work. Due to 
planning, firms reported changes of emphasis in the four categories of company 
strategy, technical questions, organizational aspects, and personnel development. 

The impact of program participation on training-related activities can also mainly 
be characterized as intensification, with the exception of the appointment of persons 
and assignment of capacity to elaborate a training concept. Almost 40 percent of the 
promoted firms would not have done this without public funding. The CIM subsi- 
dies seemed also to have very much helped the development of know-how in the 
organization and with respect to the methods of Uaining. These competencies can 
certainly be useful for later modernization measures. However, the share of compa- 
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Figure 12-3 Impact of promotion on CIM project management 
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nies reporting no effects is higher with training. Results from case studies (Uhr- 
mann et al. 1997) imply that high motivation and high basic skills of the workforce 
in many cases allowed and were used for “minimum’’ training strategies. If (mini- 
mum) training is just seen as a necessary precondition rather than an important suc- 
cess factor of process innovations, even additional funds will hardly change such 
attitudes as long as they could be spent on other items in the promoted CEM project 
as well. 

A number of firms reported a “negative” effect or decrease in planning or training 
efforts due to the public funding. The explanation usually lies in the shifting of 
such efforts to external experts. The eligibility of such costs for subsidies obviously 
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enabled as well as increased the use of external support, particularly with respect to 
training (36 percent respectively 46 percent) and to the development, adaptation, or 
implementation of software (39 percent respectively 36 percent of the firms). Ex- 
ternal expert contributions seemed to have been quite important. Every tenth firm 
believed that the external experts decisively shaped their CIM project. Every sec- 
ond saw therein a major contribution. In little more than one third of the promoted 
firms the support concerned only small tasks. Only five percent of program partici- 
pants did not involve external experts at all in the planning and implementation 
process. 

The self assessment of the firms of a strong impact of the program and its specific 
support regulations on their project management behavior are underlined by the 
comparison of promoted and non-promoted projects as they were described by the 
firms participating in the survey. In order not to mix non-comparable activities, the 
projects selected for this analysis are ones which focused on core CIM elements 
like MRP n, CAD, CAM, shop floor data collection and the related interlinks. At 
the same time, the structural differences between promoted and non-promoted firms 
(see section 12.3) have to be taken account of. 

Figure 12-4 shows that the establishment of a project team, which was required by 
the CIM program, is not self-evident even with a complex task like the implemen- 
tation of CIM. Whereas almost all of the promoted firms mentioned a team to man- 
age the project, only two thirds of the non-promoted East German firms used the 
team organization for their CIM projects. The non-promoted West German firms as 
well make use of teams to a lesser extent than the CIM-promoted, although their 
higher average size would make that more sensible. With respect to the under- 
standing of CIM as a re-organization measure using CIM technology as a tool, as 
opposed to an investment with some accompanying organization and training ac- 
tivities, the funding was not that successful. Despite the disillusionment about tech- 
nically focused CIM in the West and the information measures accompanying the 
program in East Germany, only 30 percent of projects emphasized the organiza- 
tional focus, according to our survey results. By comparison, at least 40 percent of 
West German firms pursued an organizational orientation. At the same time, the 
share of pure reorganization projects, e.g. to implement employee teamwork (which 
was not included in the comparison), was much higher in West Germany. However, 
in the non-promoted East German firms the technical orientation dominated even 
more. In this group, only 20 percent chose an organization-oriented approach. 

The duration and volume of the projects primarily reflect firm sizes, economic con- 
ditions, and specific priorities in the realization of CIM. Thus, a comparison is dif- 
ficult. Predictably, subsidized firms could allot more financial resources (30 percent 
on average) to their CIM projects than non-promoted East German ones (though 
they could not achieve average West German financial efforts). The overall project 
duration was considerably longer with promoted firms, both in comparison to non- 
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Figure 12-4 CIM project management structures, non-promoted establish- 
ments compared with promoted establishments 
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assisted East German manufacturers and the West German counterparts. Given the 
largely uncertain circumstances at that time for long-term decisions on future 
manufacturing structures, the program-inherent possibiUties of stretching the CIM 
investments might have proved an advantage for subsidized firms. Certainly, the 
CIM subsidies provided additional liquidity to keep qualified experts in the pro- 
moted firms. The cost structure (see figure 12-5) of the promoted projects supports 
this assumption, as more than 40 percent of the costs went into planning by own 
personnel, whereas non-promoted firms spent around two thirds and three quarters 
respectively on hardware and software. Higher shares of expenditure for training 
and external experts back up the above assessment of positive impact of the CIM 
promotion measure in these two respects. 



12.5 The Impact of the Promotion on the Firms 

The original prime goal of the promotion program was to speed up the diffusion of 
CIM technologies in the new Lander, thus improving the productivity and conse- 
quently the competitiveness of the participating firms. However, it was already 
mentioned (and the previous chapter 1 1 of this book underlined it) that a straight- 
forward strategy of technical modernization would not generally have been the best 
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Figure 12-5 CIM project cost structures in promoted and non-promoted es- 
tablishments 
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approach in East Germany in the early 1990s. Rather, a moderate, very sensible 
introduction of CIM technologies that continuously reflect changing market re- 
quirements and their impact on the overall company strategy was required. Argua- 
bly, heavy investments in advanced technology would have occurred anyway, 
given the feeling of “lagging behind” common to responsible East German produc- 
tion managers. 

As it turned out, the effects of program participation are somewhat contradictory. 
On the one hand, only very few companies (2 percent) admitted they would have 
done their CIM project in the same way without any funding, according to the self 
assessment of the impact of subsidies on firm behavior in the 1993 questionnaire. A 
larger group (18 percent) only started the CIM project because of available pubhc 
funds. Most establishments (61 percent) reported that additional funding prompted 
expanded effects, meaning wider or better application of CIM elements and tech- 
niques. On the other hand, a comparison between the promoted and non-promoted 
firms of their adoption dynamics also suggests that CIM program participants bene- 
fited from a “breathing space” during the most critical phase of technical invest- 
ments (see figure 12-6). Shortly after the monetary union and the re-unification 
many firms (apparently) almost blindly implemented now available, new western 
technologies very quickly, whereas in many cases the CIM subsidies seem to have 
provided the time and capital buffers for a more thoughtful introduction strategy. 
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Figure 12-6 Dynamics of CIM implementation in promoted and non- 
promoted establishments 




Figure 12-6 illustrates the diffusion of computer-integrated manufacturing methods, 
by showing the year of first implementation of CAD technology and PPC (produc- 
tion, planning, and control) systems using materials management (specifically, ma- 
terial requirements planning, or MRP). That almost 50 percent of the non-promoted 
compared to just one third of the promoted firms had introduced MRP by the end of 
1991 is a clear indication that the program - rightly - moderated rather than accel- 
erated the diffusion of CIM in the beginning. This is more significant when we 
consider that non-participants were much smaller on average and therefore would 
have had to be even more careful not to overdo CIM investments. 
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Subsequently, as the 1995 survey shows, participants of the CIM program achieved 
a wider application of almost all CIM technologies, as well as of new production 
concepts like simultaneous engineering, R&D teams, continuous improvement pro- 
cesses, or employee teamwork even though these were not directly targeted in the 
CIM program. Possibly, the overall strengthening of the planning and implementa- 
tion capacity in assisted firms also helped with the adoption of new organizational 
arrangements. 

Finally, the CIM promotion measure was intended to improve the competitiveness 
of the participating firms. Under the circumstances of a complete restructuring of 
East German industry as a whole and of each firm individually, it is particularly 
difficult to assess the contribution of the CIM projects and the resulting improve- 
ments of technological, organizational and management capacities of the firms on 
their economic performance. Many activities - in particular with respect to person- 
nel “ were undertaken in parallel (cf. Uhrmann et al. 1997) and not least, virtually 
no firm ever tried to evaluate the outcome or cost-benefit-relation of their CIM ac- 
tivities (cf. Pleschak 1997). Against this background, the comparison of promoted 
and non-promoted firms on the basis of the survey can only give some hints on the 
respective economic performance and the benefits gained. What is cause and what 
is effect is hard to determine; there is no chance of fuU control of the numerous 
influencing factors among the two groups as well as uncertainty about the time 
when the benefits of the modernization of the manufacturing structures via the CIM 
projects may occur. 

The survey on the one hand asked for direct effects in connection with the project, 
i.e. problems during the projects and an assessment how far the set goals had been 
met. With one exception, the promoted companies reported less or just the same 
extent of problems. The exception was the final realization of the initial CIM con- 
cept. One quarter of the promoted but only every tenth of the non-promoted com- 
panies said that they could not realize the CIM concept they had first in mind. Ob- 
viously, due to the extended planning considerations at the beginning on how to 
implement CIM underwent a more serious review in promoted firms. It can be as- 
sumed that this was to the advantage of the promoted firms, as they should in gen- 
eral have had the ability - through the subsidies - to readjust their approaches. With 
respect to cost reduction and quality, the CIM program participants significantly 
more often (74 compared to 69 and 79 to 72 percent) said that they achieved or 
even surpassed their goals. Flexibility targets had as often been met (79 percent). 
Only improved delivery times were slightly more often (79 to 77 percent) achieved 
or exceeded by non-promoted companies. As bigger companies were more critical 
about the effects of their CIM projects, the above figures underscore the better as- 
sessment in promoted projects among which bigger firms were over-represented. 
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Figure 12-7 Economic situation and employment in promoted and non- 
promoted establishments 
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On the other hand, the survey provided a number of indicators on the overall per- 
formance of a company. Figure 12-7 compares the self-assessments of the current 
economic situation and the development of the employment in the last two years 
between promoted and non-promoted firms. It shows that promoted firms do not 
differ from non-promoted firms as regards their current economic situation. How- 
ever, they have a much more optimistic view of their future economic performance. 
The employment situation reflects this only to some extent. A much higher share of 
the promoted firms had reduced their workforce in the last two years. And both 
stable and increasing employment was more often to be observed with non- 
promoted firms. The lower share in the CIM program of SMEs, which in general 
show less negative employment trends, does not fully explain this. But again the 
view of the future was more optimistic with the CIM program participants. Only 14 
against 19 percent expected a (further) decrease in the workforce and 39 compared 
to 34 percent believed in a positive employment trend. One could therefore con- 
clude that the promoted firms already walked through their “valley of tears” and 
that CIM technologies had been implemented along with a rationalization of em- 
ployees. They apparently by a great majority see their achieved position as a good 
starting point for future economic success. 
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12.7 Conclusions 

The CIM program was introduced in East Germany in the early 1990s to address a 
common perception that firms in the new Lander were technically lagging due to a 
history of limited access to state-of-the-art manufacturing equipment and informa- 
tion technology. The belief in technological modernization as the way towards 
competitiveness was widespread in East German industry, although the CIM 
euphoria in Western countries had already vanished. On the other hand, in most 
instances, medium and long-term corporate strategies to guide technical investment 
decisions were missing or, at least, difficult to develop. The period was one of deep 
parallel changes in the economy and society, with high uncertainty about the new 
market environment and structure of industry. This was a difficult background for a 
promotion measure that aimed at the diffusion of an advanced, complex technol- 
ogy- 

The ISI survey proved very useful in evaluating the CIM program in the new 
Lander in that it provided the basis for differentiated comparison of promoted and 
non-promoted fimis (control ^roup). Unfortunately, the time horizon of the spon- 
sors of the ISI CIM evaluation project did not allow a full long-term assessment of 
the impact of pubhc funding on the performance of companies, although m princi- 
pal the panel character of the survey allowed this. But it was possible to draw a 
series of shorter-run observations and conclusions. 

The CIM program, because of the size of the funds involved, emerged a major fac- 
tor in the modernization of manufacturing in the East German investment goods 
industry. Because of the indirect-specific promotion concept, it not only covered a 
large number of companies, but it also reached small and medium-sized enterprises 
to a considerable extent though bigger companies were nevertheless over-repr- 
esented. 

Several voices expressed the hope that East German companies might be able to 
apply a leap-frog strategy so as not to repeat mistakes already made and recognized 
- e.g. the vision of a worker-less CIM factory - and thus exploit new production 
concepts to the full. Despite the prominent featuring of CIM in the program title, 
the promotion concept itself provided opportunities in the above direction in that it 
emphasized (and financially supported) planning, employee training, or consulta- 
tion with external expert. Actually, the ISI survey, not least by comparison with 
non-promoted firms, showed that the subsidies had a major impact on the shaping 
of the CIM projects and improved the project management behavior of the pro- 
moted firms. However, a technical orientation still dominated most of the funded 
CIM projects. While this was even more evident among the other non-subsidized 
East German CIM projects, a much lower share of West German firms followed a 
technical orientation. 
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Thus, while company managers can be influenced by the application and steering of 
appropriate policy instruments, the program’s simple financial incentives, by them- 
selves, did not change long-standing attitudes towards technology. The (mistaken) 
belief in technology alone as the key to better competitiveness was continued in the 
assisted East German firms. However, the program did affect other aspects of man- 
agement behavior and decision-making. It strongly influenced decisions on how to 
implement CIM technologies, according to the self-assessment of the promoted 
firms. Only two percent said that they would have done the project in the same way 
without the subsidy. 

At the same time, annual diffusion rates show that promoted companies gained a 
“breathing space” (compared with non-promoted East German companies) during a 
critical phase of technical investments. The CIM subsidies seem to have provided 
the time and capital buffers for a more thoughtM implementation strategy. Ulti- 
mately, a wider diffusion of most technologies and new organizational concepts 
was to be observed with CIM program participants. However, their economic per- 
formance in 1995, when just over one half of the projects were completed, did not 
appear significantly better than those of non-promoted firms ~ but their assessment 
of the future was far more optimistic. 
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Implicatioiis for Modernization Strategies and Studies 



Gunter Lay, Carsten Dreher, and Philip Shapira 



13.1 Introduction 

In recent years, the process of innovation has moved very much to the forefront of 
concern in understanding and promoting industrial competitiveness, business per- 
formance, and economic growth and development. Nonetheless, as the economist 
J.M. Keynes observed more than fifty years ago: “The difficulty lies, not in the new 
ideas, but in escaping from the old ones...” (Keynes 1936). This tension between 
innovation and convention has certainly been evident in the analyses presented in 
this book. The contributions to the book have examined in detail trends in the diffu- 
sion of new production concepts, taking into account such differences as underlying 
industrial structure, product mix, establishment size, and location factors to explain 
variations in adoption rates. The context has been that of the German investment 
goods sector, which is now challenged to change traditional structures of produc- 
tion and innovation under pressures of global competition and domestic restructur- 
ing. 

In this final chapter, the major findings of the book are reviewed. However, the 
main aim in the following sections is to build on the results discussed in the book to 
explore issues and implications. First, we highlight the ramifications of the book’s 
analysis for debate about German competitiveness and industrial strategy. Follow- 
ing this, we explore specific imphcations for management, policy, and future re- 
search. 
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13.2 German Competitiveness, Industrial Strategy and 
Business Performance: Recasting the Debate 

The analyses in this book have offered fresh insights for the broader debate about 
German industrial competitiveness. In the opening chapter to the book, we high- 
lighted several common perceptions about factors felt to impede German competi- 
tiveness. Even then, contrasting evidence was noted which suggested that these 
popular accounts did not tell the whole story. This proposition was verified by the 
analysis of the ISI manufacturing survey. In several areas, preconceived notions 
about the German competitive environment were found not to be accurate. 

For example, it has been argued that the labor-management bargaining process in- 
volved in German codetermination may slow down corporate decision making. 
However, the assumption that extended employee participation leads to disadvan- 
tages for the German industry is not proved by our results. We found quite the op- 
posite: companies that practice a participation-oriented organizational culture expe- 
rience increased acceptance of process innovations and demonstrate advantages on 
the relevant performance indicators. The more that employees are seen as incorpo- 
rating important information and knowledge and the more their creativity is en- 
gaged in seeking best solutions, the less relevant the issue of worker resistance be- 
comes. 

Second, contrary to general perceptions, we found that competitive constraints due 
to environmental regulation and compliance play a rather minor role in the German 
investment goods producing sector. Some may argue that German industry is ig- 
noring important environmental issues and is under investing now in the environ- 
mental area, possibly to future regret and loss of potential comparative advantage. 
But, while there is intense public debate on environmental issues in Germany, we 
did not find that current industrial decision making is hampered. 

Third, we found little evidence to substantiate claims about the inflexibility of 
German industrial workers. Indeed, it was demonstrated that flexibility in working 
time to rapidly meet customer requirements has passed through the experimental 
stage in the German investment goods industry and, for many establishments, has 
now become a part of everyday life. It is interesting to note that greater flexibility 
in working and operating hours has been accepted without drama in German indus- 
try, particularly when compared with the tense pubUc debates on the opening hours 
in the German retail and service sectors governed by federal regulation. Industry is 
clearly exposed to international competitive pressures that have required greater 
flexibility. 
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However, while many German firms are adopters of the new production concepts, 
it is also apparent that many other companies have yet to make comprehensive use 
of the available approaches. Clearly, not all the elements of the new concepts can 
be effectively deployed in every firm. But, this said, why have many German 
firms lagged in using new production concepts? As we have emphasized, the rea- 
son for this lag cannot be attributed to a general anti-competitiveness in the Ger- 
man business climate, or to such factors as labor-management bargaining, regula- 
tion, or work attitudes. This is not to say that there are not constraints to the faster 
diffusion of new production concepts in Germany. Indeed, there are - and they 
include obstacles of information, expertise, time, and finance. However, such ob- 
stacles are common across all industrialized economies, particularly for small and 
medium-sized firms (for comparison, see Dodgson and Bessant 1996, Shapira 
1996). Considering this, there is httle evidence that, across the board, German in- 
vestment goods manufacturers are doing less well than their competitors in major 
industrial countries in adopting new manufacturing technologies and organiza- 
tional concepts. 

However, there are issues of concern not so much about the quantitative degree of 
the diffusion of new production concepts in Germany, but about the business 
strategies and production frameworks within which new production concepts are 
deployed. At several points in the book, authors noted the tendency to focus de- 
bate and subsequent action in introducing new production concepts within a stra- 
tegic framework oriented towards cost reduction, rather than to promote the com- 
prehensive modernization and innovative orientation of production structures. Al- 
though, at first glance, this is an orientation influenced by Germany’s high wage 
levels, we conclude that this is driven by a more significant and deeper set of is- 
sues related to the underlying competitive strategy being pursued by many German 
firms. 

German manufacturers in principal have several strategic options to react to global 
production, changing markets, and emerging technological challenges. These in- 
clude cutting costs at home, shifting production abroad, or upgrading domestic pro- 
duction. New production concepts have a role to play in all of these strategies. 
However, the ISI manufacturing innovation survey indicated that the majority of 
German manufacturers have chosen a cost oriented strategy to commercialize the 
potentials of new production concepts. Nearly 60 per cent of the adopters of new 
technical and organizational options followed the paradigm of cost reduction for 
keeping competitive. The success of this strategy despite increased productivity by 
the use of new production concepts was merely poor. Only two fifths of the estab- 
lishments which deployed new production concepts with a strategy oriented pri- 
marily towards reducing costs improved their market position and thus enlarged 
their turnover. However, three-fifths were unable to do so. These results suggest 
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that even if German manufacturers try to reduce costs, they will still find it difficult 
to maintain markets for the cheapest, most routine products. 

Yet, if German firms try to follow their competitors, especially from low wage 
countries, in the field of price competition, they have to shape new production con- 
cepts to conform to this objective. For example, we saw that teamwork in a cost- 
oriented strategy is not associated with consistent quahfications and skills for all 
team members, enabling each member to fulfill all tasks occurring within the group. 
The decentrahzation of tasks is shaped in a way that dominantly saves personnel 
instead of organizing decision making to the highest levels of information, skill and 
experience. Additionally, the no-buffer principle is of high priority and deployed to 
save stocks as much as possible. Productivity in terms of value added per employee 
can be increased by such combined initiatives. 

However, we found that an even greater productivity benefit firom new production 
concepts can be obtained if they are implemented within a performance-enhancing 
framework. Moreover, from an employment policy viewpoint, it is even more 
preferable if enterprises located in Germany attempt to strengthen their perform- 
ance with the new production concepts rather than use these concepts to reduce 
their costs. While a successful cost-oriented strategy is better in terms of employ- 
ment effects than an unsuccessful performance oriented strategy, the best employ- 
ment outcomes are found through the successful implementation of new production 
concepts with a performance-oriented business strategy. 

We did find that relocation for reasons of cost appears to raise the average produc- 
tivity of locations in Germany. However, this is usually because the unproductive 
production processes are merely being “rationalized” out of existence. The parts of 
production that remain in Germany are often not improved. At the same time, in 
other cases, we found that a consistent reorganization of the processes taking place 
at the original location in Germany improves productivity to such an extent as to 
exceed the cost advantages that might be achieved by a foreign relocation. There 
are also additional advantages of continued domestic production in terms of flexi- 
bility and innovative capabihty. 

The option of performance-orientation as a strategy to deploy new production con- 
cepts offers the possibility of maintaining existing customers and developing new 
ones through offering a high quality product. This strategy emphasizes quality cir- 
cles, continuous improvement processes and ISO 9000 certification. These parts out 
of the whole spectrum of new production concepts obviously are most suitable to 
contribute to the envisaged strategy. The survey proved that these quality-oriented 
measures from the new production and organization concepts could reduce the rate 
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of defectives. The differences between users and non-users of these new production 
concepts represent an improvement of 30 to 40 percent in rates of defectives. 

A second type of performance orientation using new production concepts is tar- 
geted towards product innovation. If the company strategy is geared to innovation 
and technology leadership, then the ISI results show a clear, positive connection 
between the use of coordinated elements of new production concepts and innova- 
tion performance. This apphes to the question whether new products can be 
brought to market maturity as well as to the speed with which product innovations 
can be pushed. Process innovations like simultaneous engineering, interdepartmen- 
tal development teams, R&D cooperation with suppliers and customers, and con- 
tinuous improvement processes are essential contributors to innovative products. 
New production concepts embedded in this kind of management strategy offer the 
enterprises the possibility to improve their innovative ability and to venture into 
market sectors which are not dominated by cost competition alone and moreover 
provide possibilities for growth. 

A third attempt to differentiate the own products from those of the competitors in 
terms of performance is to offer not only investment goods to the customer but 
comprehensive solutions to each customer’s problems. By following this strategy 
the manufacturer provides the goods with high value supplementary services. Be- 
cause services are under a lower pressure from global price competition, a manu- 
facturer can gain not only competitive advantage but also higher margins through 
combining product and services in a joint package. Teleservice is one opportunity 
for the producers of machinery to reahze this strategy. The survey showed that this 
kind of reshaping of production to an innovative service orientation meet with in- 
creasing acceptance from customers. To reduce costly downtimes of the machines 
the customers of the machine producers appreciate what teleservice offers. Despite 
a higher machine price it is more effective for them to buy from a service-providing 
vendor in Germany. 

Last but not least a performance-oriented strategy could try to gain competitive 
advantages by offering a “green” product. The survey indicated that a small share 
of German establishments is pursuing this route by implementing new production 
concepts like environment-audits. This measure for an environmental conservation 
is not only realized if the economic situation of the company is good. Environment- 
audits are obviously no measures only for good times. Companies that assess their 
profit situation less strongly than others seem to see the environment-audit as a 
chance. The environment-audit is a hope-bearer for businesses in order to improve 
their profit situation. The realization of measures to the environmental conservation 
is promoted by the innovative self-image of a company. 




164 



Cost-orientation and performance-orientation of new production concepts need to 
be carefully distinguished from each other. The analysis has shown that users of 
new production concepts can implement equally labeled elements (for example 
teamwork), but the shaping of these elements differ fundamentally due to the stra- 
tegic orientation. But even if management not only implements the same label but 
the same concept, the exploitation may differ due to the strategy. Only the kind of 
selection and combination of elements from the “tool box” of new production con- 
cepts may give some hints on the strategy behind. Therefore the confrontation of 
different diffusion rates of new production concepts in an international comparison 
is not sufficient to indicate differences in performance and competitiveness. With 
an inadequate strategy “modem” production structures may have completely been 
introduced without any positive effect on competitiveness. On the other hand a less 
“modem” industry can compete very well if the combination of strategy and tech- 
nical or organizational stractures fits together. 

Overall, the book highlights the importance of strategy and the roles of different 
contexts that have to be considered when trying to successfully implement new 
production concepts. In this sense, it is clear that new production concepts will not, 
as if by magic, automatically produce desired results. There is no general “cook- 
book” recipe, despite the implication to this effect given in many popular treat- 
ments of lean production and other fashionable business concepts. Rather, it has to 
be recognized that different national, industry and firm-specific contexts and cul- 
tures greatly determine the implementation and outcomes of new production con- 
cepts. 



13,3 Implications for Management, Policy and Research 

What consequences follow out of the results detailed in the book? We suggest that 
there are imphcations for at least three principal groups: industrial management, 
policy makers, and the industrial and technology policy research community. 
These implications are explored in the following sections. 



Industrial Management and Business Strategy 

Effective, proactive, and intelligent business strategy is cmcial to sustained success 
in industry and to eventual economic and employment outcomes. There is, of 
course, much more to business strategy than the introduction of new production 
concepts. Nonetheless, at times, firms have focused on production concepts such as 
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lean manufacturing or reengineering without fully considering the applicability and 
integration of these concepts. The results, perhaps not surprisingly, have been dis- 
appointing. 

So, how should companies proceed in the implementation of new technological and 
organizational concepts? The point has already been made that new production 
concepts should be introduced within the framework of a broader business strategy, 
preferably one based on maximizing performance. Beyond this, there is clearly a 
need for customization and the development of individual strategies appropriate to 
particular industries and firms. The reorientation of activities flowing from a strat- 
egy to introduce new production concepts should be seen as a process rather than a 
set of set of piecemeal actions. And, strategy design as well as implementation 
should be envisaged as a joint process, involving employees as well as managers 
(see also Dreher et al. 1995, Lay and Mies 1997). An underlying condition for 
these approaches to work well is what Fleig and Mies (1996) have identified as 
“Vertrauenskultur” or a culture of trust. Where new production concepts have dif- 
fused rapidly in German companies, strong trust relationships throughout the com- 
pany are often evident - indeed, the best German companies have long worked this 
way, reinforced softly by the legal framework for participation and codetermina- 
tion. 

The success of engaging affected employees in the implementation of new concepts 
gives emphasis on the (sometimes never ending) process itself. As shown in other 
ISI research on reorganization, internal communication is the main tool for reor- 
ganization efforts (Kieser et al. 1997). The goal is an adjustment of the individual 
and subjective organization concepts of the employees, their understanding of the 
organization, and the commonly defined organizational structure as target of the 
change efforts. 

If there is any general conclusion for business from these studies it is that jointly 
elaborated solutions using the principles of new production concepts serving sound 
corporate strategies have significant positive impacts on productivity and market 
performance. Involvement and participation of the employees proved to be an im- 
portant advantage in adjusting and optimizing the solution. Their participation is 
gained in an open and communicative process. Formerly often considered as an 
obstacle 

We also conclude that businesses should be cautious of following fashionable 
trends. The life cycles of new paradigms become shorter and shorter. “Paradigm 
hopping” means to leave a concept before benefits had time to emerge. It is neces- 
sary to have a great staying power and the ability to adapt new ideas to the individ- 
ual frame conditions. The management has to find the proper balance between or- 
ganizational conservatism and “trend hopping.” 
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New production concepts are no substitute for strategic deficiencies. New produc- 
tion concepts can support, not replace strategies. The shaping of new production 
concepts has to follow strategy. An extensive exploitation of new technological 
and organizational concepts requires a conclusive shaping of all restructuring 
measures. Strategy is the guideline to prevent contradictory orientations in the re- 
ahzation of different elements of new production concepts. 



Industrial and Technology Policy 

Policymakers have paid greater attention to promoting the diffusion of new pro- 
duction concepts in the most recent decade, with objectives related to industrial 
competitiveness, regional development, and employment. What are the implications 
of the ISI manufacturing innovation study for public industrial and technology 
policy, for government agencies, industrial associations, and for technology transfer 
organizations? 

One set of consequences relates to the determination of objectives. The ISI study 
reaffirms a conclusion that other studies have found - that the modernization of 
industry through the implementation of new production concepts does not create 
jobs per se. Modernization can serve different purposes. Modernization as a defense 
measure may limit job losses or at best maintain employment. However, if mod- 
ernization is conducted within a strategy to improve the overall innovative per- 
formance of a company, there can be the potential to create new jobs (as noted in 
chapter 5). 

We also found, through our assessment of promotion schemes in the new Lander, 
that stimulating the adoption of new production concepts by investment grants is 
not sufficient for helping to make progress in performance. Achieving and sus- 
taining high levels of industrial performance requires a consistent set of innova- 
tions. New technologies or organizational concepts are only parts of this set. They 
have to be embedded and accompanied by new technology management knowl- 
edge, new qualifications of the users, new incentives for the workers and some- 
times a completely new enterprise culture. 

The ISI study suggested that “slowing down the speed of diffusion” sometimes can 
mean “speeding up the performance progress.” A more carefully considered deci- 
sion making process and an implementation with more participation of the workers 
needs time. However, the results are more valuable for the establishment. Technol- 
ogy pohcy should reahze these interdependencies and try to develop instruments 
not only to speed adoption processes but to improve the quahty of new solutions. 
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Finally, the ISI results recommend that policymakers aim to encourage firms to 
deploy new production concepts within a performance-enhancing framework. This 
may mean that additional or complementary measures are required, to promote 
quality, product innovation, supplier-customer linkages, training, marketing, and 
business strategy. Even if production is unavoidably relocated to other countries to 
seek lower costs, continued efforts are needed to upgrade remaining elements of 
domestic production. 



Research and Directions for Future Studies 

A variety of research quantitative and quahtative methodologies are needed to de- 
velop a balanced assessment of industrial competitiveness and the diffusion and 
contribution of new organizational and technological concepts. Among these meth- 
odologies, comprehensive empirical studies of technological and organizational 
diffusion have an invaluable place. Ideally, such studies should be done on an on- 
going basis - at least every few years, to ensure that up-to-date information is 
available as needs, conditions, and technologies evolve. ISI has been able to con- 
duct several empirical surveys in Germany, including the 1995 study on which this 
book is based and a new 1997 survey. Technology and organizational diffusion 
studies have also been conducted in most other advanced countries (see, for exam- 
ple, U.S. Department of Commerce 1989, Alderman and Fischer 1992, Rosenfeld 
1992, Swamidass 1994, NUTEK 1996, Shapira and Rephann 1996, European 
Foundation for the Improvement of Living and Working Conditions 1997, IDC 
1998). 

The first generation diffusion studies tended to focus primarily on “hard” technolo- 
gies, particularly in the fields of automated and computer-aided manufacturing 
technologies. More recently, a second generation of studies has developed, which 
examines the diffusion of organizational or “soft” approaches, in addition to ma- 
chine based technologies. These studies also aim to link organizational and tech- 
nological change with company performance and innovation capability. The ISI 
survey on which this book is based is representative of this second generation. 

What are the insights from the ISI study that can inform and guide future diffusion 
studies? First, the findings from the ISI survey confirm the point that it is not suffi- 
cient to investigate only diffusion and adoption rates of new production concepts in 
order to arrive at an assessment of the effectiveness of industrial modernization. 
The presence or otherwise of new production concepts per se is not a meaningful 
indicator of competitive production structures. Obviously new production concepts 
can contribute to competing successfully on the world market. However, meth- 
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odological links have to be employed to track the use of new production concepts 
and their impacts not only on intermediate outcomes (such as improved quality or 
productivity) but also on bottom-line business measures (for example, sales or 
profitability) as well as metrics of policy concern (particularly jobs and wages). 
Moreover, the full impact of these concepts can only be appraised in the framework 
of a firm’s overall business, production, marketing, and innovation strategy. Diffu- 
sion studies, particularly if they wish to assess impacts from adoption, need to in- 
corporate elements that assess underlying business strategies - and explore the links 
between these strategies, the use of new methods, and business results. A related 
theme that, to date, has received inadequate attention is the link between the use of 
new organizational and technical methods in production and the development and 
commerciahzation of product innovations. Similarly, future research needs to better 
assess the implications of new ecological product and production concepts as well 
as holistic benchmarking initiatives. Understanding industrial modernization in 
such comprehensive ways will stimulate opportunities to explore relevant new re- 
search issues and develop appropriate findings. 

Second, there is a need to strengthen the comparative aspects of diffusion studies. 
Although there have been some attempts to conduct multi-country studies of diffu- 
sion, generally the experience with diffusion surveys has been bounded within na- 
tional or sub-national jurisdictions. Yet, it is clear that the value of such studies is 
much enhanced if international comparisons and benchmarks are possible. This is 
most likely to occur at the European level, as current research into innovation in 
firms within the European Union is expanded to take on a greater organizational 
and production technology dimension. But it would be desirable to extend the 
reach of comparative studies to other countries, particularly the United States and 
Japan. 

Finally, fresh ways have to be found to diffuse the results from studies of organiza- 
tional and technological innovation to a broader section of the business and pohcy- 
making community. Too often, businesses have to learn the hard way about the 
advantages and disadvantages of particular new technologies and methods. It may 
be too much to expect significantly better awareness and planning by users. But 
certainly the intermediaries that advise firms - including public industrial service 
providers, private consultants and industrial associations - could be supported to 
use more systematic approaches and tools to guide firms in selecting new technolo- 
gies and methods and hnking these to appropriate business strategies. Similarly, 
improved information and policy evaluation systems and greater dialogue between 
researchers, business, and policymakers could assist the pohcymaking community 
in developing more comprehensive demand-driven business assistance measures 
(within which organization and technological innovation is supported), rather than 
narrow, supply-side technology promotion schemes. 
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Appendix: Study Methodology 



Steffen Kinkel and Martin Dreher 



A.l Introduction 

The investment goods producing sector - which includes mechanical and electrical 
engineering, automobile production, metalworking, instruments, computers, and 
aerospace -- is a critical component of Germany’s economy, employing more than 
one-half of Germany’s industrial workforce. Since the mid 1980s, the Fraunhofer 
Institute for Systems and Innovation Research (ISI) has conducted written surveys 
of firms in this sector, focusing on the adoption of new production techniques and 
organizational concepts and their economic, social and human resource impacts. 
ISFs surveys have been supplemented by company interviews and case studies to 
provide a comprehensive picture of the modernization strategies of manufacturers 
in the investment goods sector. 

Investment goods sector surveys were undertaken by ISI in 1987 and 1990 in the 
“old” federal Lander (states) of West Germany as part of the evaluations of public 
programs to promote new technologies and methods in industry. In 1993, a compa- 
rable survey was undertaken in the “new” federal states of the former East Ger- 
many. In fall 1995, ISI conducted a further written survey, covering manufactur- 
ing establishments in the investment goods producing sector in both East and West 
Germany. This survey examined the diffusion of new techniques and production 
concepts, changes in personnel conditions, and new models of working hours and 
pay. Financial and other performance data were also collected, to allow analysis on 
the relationships between the use of new production concepts and economic out- 
comes. A total of 1,305 manufacturing estabhshments completed the 1995 survey. 
Results from the latest survey have been reported back to firms and industrial 
groups through targeted publications and newsletters, as well as made available 
through research studies and analyses. The 1995 survey also provides the common 
underlying database for the chapters in this book. 
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This appendix discusses the methodology used in the 1995 survey, including infor- 
mation on the parent population, the development of a survey database, the selection 
of a sample, the representativeness of the survey, and its administration. 



A.2 Survey Objectives and Target Industries 

(1) Survey Objectives 

In the second half of 1995, ISI was commission to carry out a survey, using a writ- 
ten questionnaire, of manufacturers in the investment goods producing sector by the 
German Ministry for Education, Science, Research and Technology (BMBF). The 
Ministry sought information to help evaluate its program to promote computer- 
integrated manufacturing (CIM) in the new federal states. Non-participating firms, 
as well as firms that had participated in the program, were included in the survey. 
At its own expense, ISI extended the survey to include establishments in the in- 
vestment goods sector in the old federal states, so as to cover all parts of Germany 
and allow comparisons between East and West German firms. ISI also added ques- 
tions dealing with company production structures and the assessment of perform- 
ance and competitiveness. 

The final questionnaire asked manufacturers to provide information in the following 
categories: 

• Industry, product range, product structure, and type of production 

• Adoption and development of innovations in production operations 

• Sales and profitability 

• Supplier and customer structure 

• Employment, wages and salaries 

• Activities to increase competitiveness 

• Targets and measures used in the manufacturing process 

• Adoption of new technologies and techniques 

• Application of new organizational elements 

• Work organization, team work, task integration, and working time procedures 

• Management of present technical-organizational projects 

• Specific questions on the effects of CIM promotion (for participating East Ger- 
man plants). 
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A copy of the original questionnaire (in German) can be obtained from the Innova- 
tions in Production Group at the Fraunhofer Institute for Systems and Innovation 
Research. 



(2) Target Industries 

The manufacturers targeted by the survey were establishments in the investment 
goods producing sector in Germany with 20 and more employees. In addition, those 
establishments with less than 20 employees were included in the survey if they 
formed part of a group of companies with 20 and more employees. The industries 
that comprised the investment goods producing sector are defined in Table A-1. 
This table also provides each industry’s European Community General Industrial 
Classification code. 

Respondents were asked to provide data at the establishment level. Where estab- 
lishments are part of single-unit plants, this is relatively straightforward. For estab- 
lishments in multi-unit plants, respondents were asked to estimate answers at the 
establishment level if specific data were not available. 

Table A-1 Definition of the investment goods sector used in the ISI survey 



European Commu- 
nity General Indus- 
trial Classification^ 


Industry Group 


311-315, 319 


Metal fabrication, including forging, stamping, secon- 
dary processing of metals, coating, sheet metal products, 
metal appliances and metal office furniture, excluding 
tools and finished metal goods 


316 


Tools and finished metal goods 


321-328 


Mechanical engineering, including industrial machin- 
ery and machine tools 


33 


Office machinery and data-processing equipment 


341-348 


Electrical engineering, including electrical, electronic, 
and telecommunications equipment 


351-353 


Motor vehicles and parts, including accessories 


361-364 


Other transportation equipment, including aerospace, 
railway equipment, and shipbuilding 


371-374 


Instruments and precision optics 



^Converted from German SYPRO industrial classification codes (see Statistisches Bundesamt 
1979 ). 
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A,3 Address Sources and Sample Design 

The following data sources were used to identify establishment addresses: 

• ABC-Industriedatenbank. After adjustments for industry and employment size, 
12,520 addresses were accessible from the old federal states from this data 
source. 

• Institut fur Wirtschaftsforschung Halle (IWH). The addresses of 4,161 estab- 
lishments in the new federal states were available here, including hsts of manu- 
facturers outside of the investment goods industry and addresses of investment 
goods manufacturers with less than 20 employees. 

• CIM participants. Addresses of 358 East German manufacturers participating in 
the CIM promotion program in the new federal states were obtained from project 
operators. These addresses were incorporated into sample database after com- 
parison with the addresses supplied by IWH, to avoid duplication. 

A structured design was used to select a sample of establishments from the above 
data sources. The total number of estabhshments that could be contacted was hm- 
ited to about 8,000. A stratified design was used under which manufacturers were 
selected, without dupMcation, from a random sample of (West German) plants in 
the ABC-Industriedatenbank, all East German plants producing investment goods 
that could be identified from the IWH data, and all East German factories partici- 
pating in the CIM promotion program, based on program operator’s records. In all, 
a total of 8,077 establishments were included in this sample frame. 

This stratified design resulted in a sample in which East German plants and East 
German CIM participants were over-represented. However, this procedure was 
necessary to arrive at a large enough sample for the evaluation project and to carry 
out statistically significant analyses of the East German manufactures. The conse- 
quences of this bias on the results of the study are explained in Section 5.3. 



A.4 Response Rate and Structure of the Data Base 
(1) Response Rate 

Questionnaires were mailed in September 1995 to the investment good sector es- 
tabhshments included in the sample frame. At the end of October 1995, a reminder 
letter was sent. This was sent to aU 215 of the manufacturers that had participated 
in the CIM program but had not yet responded to the survey. A letter was also sent 
to a random selection of the remaining non-participating plants. In total, 5,998 re- 
minder letters were mailed. 
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During the response period, the sample was adjusted to account for manufacturers 
found to have gone out of business, moved without a forwarding address, or been 
inaccurately classed within the investment goods sector. These losses’ resulted in 
927 establishments being excluded from the sample base. The effective sample 
thus contained 7,150 establishments (see Table A-2). By mid-December 1995, 
1,305 usable questionnaires had been received from this effective sample, resulting 
in a response rate of 18.3 percent. The sample and effective response is schemati- 
cally represented in Figure A-1. Although not complete, the ISI survey response 
rate is comparable with similar industry surveys, which often obtain response rates 
of between 15 to 25 percent. 



Table A-2 Selection and adjustment of the establishment sample, ISI survey 



Establishment location 


Initial sample 

(establish- 
ments con- 
tacted) 


Losses 

(through bank- 
ruptcy, etc.) 


Effective 
sample 
(adjusted for 
losses) 


Old Lander 

Non-participating New Lander^ 


{ 7,719 


905 } 


5,142 

1,672 


Participating New Lander^ 


358 


22 


336 


Total 


8,077 


927 


7,150 



^In the BMBF CIM program 



(2) Data Processing 

Data collection and checking for consistency of the survey data was completed in 
spring 1996. To ensure completeness and consistency, some corrections and sup- 
plements were made to the survey responses. Information on industry branch and 
the number of employees were ascertained and added to the database, if these data 
were originally missing. (For mechanical engineering, detailed four-digit industry 
codes could be ascertained; for the other industries, only two-digit industry codes 
could be assured.) In addition, with the help of filter and control variables, incon- 
sistent data were identified and removed from the database, for example where non- 
logical answers were given to questions on the use of technology. A non-response 
analysis was not carried out. 
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Figure A-1 Composition of responses 



Effective sample: 7,150 establishments (09/28/95), with 


Old Lander 
5,142 


New Lander 
(participating) 
336 


New Lander 
(non-participating) 
1,672 



Responses: 798 




Responses: 507 



Reminder letters: 5,998 (10/31/95), with 


Old Lander 
4,400 


New Lander 
(participating) 
215 


New Lander 
(non-participating) 
1,383 



Total responses 
1,305 



A.5 Characteristics of Survey Respondents and Comparison 
with Parent Industry Population 

This section examines the characteristics of the establishments that responded to the 
survey. A comparison of the respondents is made with data for the parent popula- 
tion of investment goods manufacturers in Germany. The statistics for the parent 
population are taken from official statistics (see Statistisches Bundesamt 1992; Sta- 
tistisches Bundesamt 1995). We use this data to examine respondent characteristics 
by regional location, establishment employment size, and industry branch. The 
survey design deliberately focused on over-sampling East German CIM program 
participants. To adjust for this and to compensate for other biases, a weighting 
scheme is used in the in the final survey analysis. The weighting scheme is de- 
scribed in section 6 of this chapter. 

Compared with the parent population, the survey shows a clear preponderance of 
manufacturers from East Germany, while West German units are relatively under- 
represented. Establishments located in the new Lander returned 558 of the 1,305 
usable questionnaires, or 43 percent of all survey responses. Yet, East German 
plants comprise only just over 12 percent of all German investment goods manu- 
facturers. Based on their share of Germany’s investment goods industry. East 
German plants were nearly five times more likely than those in West Germany to 
return questionnaires. Conversely, investment goods manufacturers from the old 
Lander of West Germany are relatively under-represented among survey respon- 
dents. 
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The much higher response rate from new Lander manufacturers reflects the special 
focus in the survey on CIM promotion program participants located in East Ger- 
many. ISI contacted all East German plants participating in the BMBF CIM pro- 
gram and sought a high response rate in order to conduct a program evaluation. 
Compared with the parent population, there is a significant over-representation in 
the database of CIM participant plants from the new federal states for this very rea- 
son (see Figure A-2). The objective of the promotional program was to accelerate 
the introduction and use of technologies and organizational procedures for com- 
puter-integrated production. It is reasonable to assume that the plants participating 
in this program differ from non-participants in the parent population, at least in 
their attitudes towards technological investment and organization change. To avoid 
misinterpretation of the results, the over-representation of CIM participants is a 
major factor for which adjustments are made in the weighting scheme used in the 
analysis of the survey results. 



Figure A-2 Representiveness of survey respondents, by participation in the 

BMBF CIM promotion program 



Pirent population 



Respond cut popnJatian 





12 % 



CIM-program participating 
nmnufacturm fiom the 
new Linder 



Non-paitidpating 
manufacturei^ &om the 
□ew Linder 



In terms of the industrial structure of the respondents, mechanical engineering es- 
tabhshments, which form nearly one-half of the survey database, are clearly over- 
represented compared with their share in the parent population of 30 percent (see 
Table A-3). Manufacturers involved in the motor vehicle industry are most under- 
represented in the survey database; they have a share of only 5 percent as opposed 
to their one-third share in the parent population. The remaining capital goods pro- 
ducing industries are all slightly under-represented in the database by comparison 
with parent population. 
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Table A-3 Survey respondents and parent population, by regional location and 
industry 



Industries 


Respondents {%) 


Parent ^ 


Population (%) 


Old 

Lander 


New 

Lander 


ISi||H 


Old 

Lander 


New 

Lander 




Mechanical engineering 


49.9 


45.3 


48.0 


30.3 


29.1 


30.1 


Electrical engineering 


16.3 


17.9 


17.0 


20.0 


19.5 


19.9 


Motor vehicles and parts 


5.2 


5.0 


5.1 


12.7 


16.8 


13.2 


Finished metal products 


10.8 


9.0 


10.0 


12.9 


9.5 


12.4 


Metal fabrication 


7.1 


15.2 


10.6 


8.6 


16.2 


9.6 


Instruments and precision 
optics 


5.2 


3.9 


4.7 


6.5 


3.6 


6.1 


Other investment goods 


5.4 


3.6 


4.6 


9.2 


5.2 


8.7 


Total 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


Establishments (N) 


747 


558 


1,305 


20,277 


2,880 


23,157 



Table A-4 Survey respondents and parent population, by regional location and 
employment size 



Establishment 
Employment Size 


Respondents (%) 


Parent Population (%) 


Old 

Lander 


New 

Lander 


m 


Old 

Lander 


New 

Lander 




1-19 


5.6 


11.1 


8.0 


7.8 


8.9 


7.9 


20-49 


28.9 


34.8 


31.4 


39.5 


42.3 


39.9 


50-99 


23.2 


22.8 


23.0 


22.7 


23.3 


22.7 


100-199 


17.9 


18.3 


18.1 


13.9 


13.2 


13.8 


200-499 


15.5 


10.4 


13.3 


10.0 


7.8 


9.7 


500-999 


5.0 


1.8 


3.6 


3.5 


2.7 


3.4 


Over 1,000 


3.9 


0.9 


2.6 


2.6 


1.9 


2.6 


Total 


100.0 


100.0 


100.0 


100.0 


100.0 




Establishments (N) 


747 


558 


1,305 


20,277 


2,880 


23,157 



Differences in the employment size structure between the database and the parent 
population are smaller than those evident in the regional and industry comparisons 
(Table A-4). Establishments with 20 to 49 employees represent about 30 percent of 
the database, whereas the corresponding share in the parent population amounts to 
just under 40 percent. These smaller manufacturers are therefore slightly under- 
represented in the database, although manufacturers in the next class, those with 50 
to 99 employees are represented at about the right level in the database, compared 
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with their share in the parent population of about one-quarter. Manufacturers with 
100 to 499 employees are shghtly over-represented in the database - in the survey, 
their share is over 30 percent, whereas these establishments comprise a quarter of 
the parent population. Larger establishments, with 500 and more employees, are 
correctly represented in the database. 



A.6 Weighting Scheme and Transferability of the Survey 
Results to the Parent Population 

As shown in the comparison of the database with the parent population, there are 
considerable differences in the regional, industry and employment size characteris- 
tics of the survey respondents. As already noted, the survey database is also over- 
represented with CIM participants. In order to properly interpret and generalize the 
survey data results, it is necessary to weight the survey database to compensate for 
this. 

The weighting scheme that is used adjusts for CIM promotion and EastAVest loca- 
tion, drawing on relationships between the original sample selection and the parent 
population. Weights are apphed to three categories of manufacturers, as follows: 

Establishments from the Old Lander 

Weight = share of the parent population/share of the database 
= (20 277 / 23 157)7(747 / 1 305) 

= 1.530 

Non-participating establishments in the CIM program from the New Lander 
Weight = share of the parent population/share of the database 
= (2 522 / 23 157)7(342 7 1 305) 

= 0.415 



Participating establishments from the New Lander 
Weight = share of the parent population7share of the database 
= (358 723 157)7(216 71 305) 

= 0.093 

When these weighting factors are apphed, the regional and CIM program charac- 
teristics in the adjusted survey database are comparable to those among the general 
population of plants in the sector. The weighting scheme also has indirect effects 
on the industry and employment size distributions found in the survey data base 
compared with the distribution in the general population. For example, the 
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fers significantly from the distribution in the parent population only for the cate- 
gory of 20 to 49 employees (Figure A-3). This result is similar to that reported in 
other comparable surveys (SFB 187 1991 - 1995; Schultz-Wild et al. 1989). For 
establishments from the new federal states, the weighted distribution is almost 
identical with the size distribution in the parent population. The industry match is 
also closer, although even after weighting there are differences in the shares of the 
mechanical engineering and motor vehicle industries when compared with the gen- 
eral population. These need to be kept in mind when interpreting the survey re- 
sults. 

For the results reported in this book, the analysis is based on the three weighting 
factors described above for establishments from the old L^der, for new Lander 
CIM program non-participants, and for new Lander CIM program participants. 
Generally, median values are reported for the weighted results, to avoid variations 
due to dispersed values that the use of an arithmetic mean could produce. 

Figure A-3 Relative distribution of weighted database, by employment size 
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- Supporting firms in individual reorganization projects 

Public policy assessment 

- Design and evaluation of pubhc programs for the promotion of new production 
concepts and technologies 

- International comparison of the aims, instruments and results of public promo- 
tion measures 

For further information, please contact Dr. Carsten Dreher (cd@isi.fhg.de). 
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